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INSISTENCE ON CLEAR DEFINITIONS of words 
and terms in common use often seems tedious and 
pedantic. In some instances, however, it serves a 
very useful purpose and may be the means by 
which catastrophe is averted. 

The meaning of the word circulation is a case 
in point. It logically could be taken to refer to 
functional events within the heart and blood vessels, 
and there are some who, apparently, consider it to 
refer to function within the heart alone. To some 
degree, cardiac catheterization seems to have aided 
and abetted the acceptance of the narrowest mean- 
ing of the word. This, of course, might have been 
predicted before the procedure came into common 
use. It made available a vast amount of previously 
unobtainable information concerning pressure and 
flow relationships within the right heart and pul- 
monary artery. For a time, the programs of many 
clinical research groups were heavily loaded with 
reports concerning the application of the new tool 
and the information it made available. 

It became apparent—soon to some, later to 
others—that pulmonary factors might influence 
right heart function and that failure to take such 
factors into account might lead to serious error. 
A simple example is the attempt to measure right 
atrial pressure events, in absolute terms, without 
giving consideration to the phasic, and sometimes 
extreme, variations in intrathoracic pressure at- 
tendant on respiration. An alleged cardiac defect 
sometimes proves, in fact, to be a pulmonary one. 

The importance of relating pulmonary to car- 
diac function becomes very critical indeed when one 
attempts an analysis of those diseases that produce 
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an abnormal degree of peripheral arterial unsatura- 
tion. The differentiation of cardiac mechanisms, 
producing venous-arterial mixing, from pulmonary 
mechanisms that interfere with transport of oxygen 
from alveolus to pulmonary capillary blood is sel- 
dom to be achieved by right heart catheterization 
alone. Usually, technics for studying pulmonary 
function, per se, are necessary, and they often have 
to be applied in conjunction with catheterization. 
Specific technics for coping with such problems are 
being evolved and it is safe to predict that they can 
be most effectively applied by workers who are 
technically and intellectually prepared to deal with 
pulmonary as well as cardiac function. 

It is to be expected that cardiac and pulmonary 
laboratories will become cardiopulmonary labora- 
tories, following the lead of those that have already 
made the transition. Even more important is the 
development of personnel to operate such units. 
He who doggedly insists on confining himself to the 
one organ or the other, whether he intends to be- 
come a clinician or an investigator, or both, is ac- 
cepting a serious and unnecessary limitation to 
future professional activity. 

In the last analysis, the defining of special 
functional areas in terms of technics or financial 
considerations or personal whim is highly artificial. 
Such areas can be much more effectively defined 
by careful consideration of human bodily function. 
Cardiac and pulmonary function are sufficiently 
closely interrelated to justify their recognition as a 
special area. Neither, taken alone, can logically be 
circumscribed as an area of specialization. 

CaRLETON B. CHAPMAN 
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Current Comment 


Blood Volume and Venous Pressure in Congestive Heart Failure 








THE CONSIDERABLE AMOUNT of discussion 
stimulated by a paper* presented at the Southern 
Section of this Society in January, 1954 gave further 
proof of the continued interest in the problem of the 
blood volume in congestive heart failure. During 
recent years newer methods of study have produced 
added fuel for the debate. Intimately related is the 
understanding of the mechanisms responsible for the 
high venous pressure in congestive failure. 

Clinicians have always emphasized the pie- 
thoric appearance of the patient with cardiac de- 
compensation. Hence, even the name is “congestive” 
heart failure. Pathologists; in addition, have noted 
an apparently larger than usual amount of blood 
at necropsy. 

Following the advent in the mid 1930’s, of the 
dye technic for measuring plasma volume, there 
appeared several reports dealing with blood volume 
during congestive failure and following recovery 
from such an episode. These observations, in gen- 
eral, showed a rather markedly elevated blood vol- 
ume during the congestive phase with a return 
toward normal as recovery proceeded. This fitted 
well with the previous clinical impressions, and 
there was general acceptance of the dye technic, 
despite the fact that certain difficulties were in- 
herent in it in the presence of congestive heart 
failure. Mixing of the dye was unusually slow, and 
only by prolonged serial observations could one 
extrapolate to a reasonable figure. By the time 
mixing was complete, however, the fate of the 
injected dye was not clear. Particularly, the lym- 
phatie re-entry of this dye into the blood stream 
contributed a sizeable potential error. 

At approximately the same period, interest in 
the high venous pressure of congestive failure be- 
came renewed. It was pointed out that there were 
certain fallacies in the traditional dam and stream 
analogy, so that simple damming up of the venous 
channels by the failing heart appeared unlikely. 
It was furthermore demonstrated that the venous 


*The Effect of Congestive Heart Failure on 
Total Blood Volume, Red Cell Mass, and Plasma 
Volume as Measured by Radioactive Chromium- 
Labeled Red Cells. Seymour Eisenberg (introduced 
by Alvin P. Shapiro) Dallas, Texas. Presented at the 
Southern Section of the American Federation for 
Clinical Research, New Orleans, January 29, 1954. 
(See page 119 this issue). 


pressure remained high even after cessation of the 
circulation, and on this basis it was suggested that 
the enlarged blood volume filled the vascular system 
to such an extent that the venous pressure was ele- 
vated. Although it was recognized at this time that 
other factors, such as venomotor activity and re- 
distribution of the blood volume, contributed size- 
ably to the elevation of pressure, these factors were 
lost sight of in some discussions. 

A discouraging note to the supporters of the 
increased blood volume thesis was introduced with 
the report of new studies utilizing radioactive tag- 
ging for the determination of red cell mass. Initial 
observations by this method failed to show sig- 
nificant elevation in blood volume in a group of 
patients with congestive failure, and little change 
took place following compensation. These values, 
however, were difficult to accept in view of the in- 
dubitable fact that many such patients have ex- 
traordinarily large hearts, containing as much as two 
or three liters of blood. In such a person, if he had a 
normal blood volume, there would indeed be little 
left for the rest of the circulation. The report at 
New Orleans came at this time and gave evidence 
by a somewhat different tagging method (chromium 
rather than phosphorus) that the blood volume was 
elevated in some patients with congestive failure, 
and that the observed increases were well correlated 
with enlargement of the heart. These observations 
obviously require confirmation, but they fit better 
with the observed clinical facts than the earlier 
ones reported with tagging methods. They leave in 
doubt, however, the exact role played by any in- 
crease in blood volume elevating the venous pres- 
sure. If all the added blood volume remains within 
an enlarged heart, then little would be left over to 
congest the venous system. 

Another facet of the problem now receiving 
considerable attention is the search for receptor 
areas involved in the control of blood volume. Most 
investigators accept the evidence pointing to the 
function of osmoreceptors in the control of body 
fluid tonicity, and there is a considerable amount of 
indirect evidence that a similar thermostat-like 
mechanism is involved in the control of blood 
volume. It is interesting to speculate regarding the 
possibility that such a receptor mechanism might 
be misled, so to speak, by the altered circulation in 
cardiac failure and become a factor in the altered 
salt and water metabolism of the syndrome. At 
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any rate, such a mechanism would almost certainly 
appear to be operative in making up the functional 
deficit produced by sequestration of blood in an 
enlarged heart. 

It is well to point out that in contrast to the 
systemic circulation the pulmonary circuit presents 
a somewhat unique problem. Here a damming up 
may actually occur, and other factors not considered 
in this discussion may play significant roles. Changes 
in the volume of blood in the pulmonary bed may 
take place without alteration in total blood volume, 
and these changes have been observed to produce 
striking alterations in pulmonary pressure levels 
and in pulmonary function. 


In summary, and in light of the presently 
available information, it appears that blood volume 
may be increased in certain patients with congestive 
failure but that probably much of this increase, if 
not all of it, is contained within an enlarged heart. 
If the excess blood volume exceeds that contained 
within the heart, then blood volume increases may 
contribute to venous pressure alterations. The 
elevation of venous pressure in other instances may 
be the result of alterations in vascular tone and re- 
distribution of blood in the body so that more is 
contained within the larger venous channels. 


JAMES V. WARREN 





WITH THE PUBLICATION of this issue your “Editor Pro Tem” retires. It has 
been a remarkably satisfying experience to him to take part in the conception and 
original development of this journal. Its evolution up to this time has been pos- 
sible by the enthusiastic and unselfish foresight of both the Council and the Pub- 
lishers, combined with a good deal of hard work on the part of the Editor's secre- 
tarial staff. I share with all of these people the confident anticipation that this 
journal will make an outstanding contribution to the future development of Ameri- 
can medicine. 

The permanent Editor now becomes Dr. David T. Graham from St. Louis, 
Missouri. Assisting him will be an Editorial Board made up of Dr. Ivan L. Bennett, 
Dr. Carleton B. Chapman and Dr. Albert I. Mendeloff. The Council is certain that 
these men will brilliantly carry forward the spirit and concept which lay behind 
the creation of CiinicaL ReseaRcH PROCEEDINGS. 


LAWRENCE E. HINKLE, JR. 
Secretary-Treasurer, 1954-1955 
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Abstracts Submitted to the Annual Meeting of the 


Southern Section 
of the 


American Federation for Clinical Research 
Jung Hotel, New Orleans, Louisiana + Friday, January 29, 1954 








BLOOD 


Experimental Contamination of Refrigerated Blood 
by Cold Growing Bacteria. Abraham I. Braude, 
Frank Carey* and Jennie Siemienski.* Depart- 
ments of Internal Medicine, University of Michi- 
gan, Ann Arbor, Michigan, and Southwestern 
Medical School of the University of Texas, Dallas. 

The most serious transfusion reactions are those 
from blood contaminated by gram negative bacilli. 
Important sources of such contamination are cold 
growing bacteria. Because little is known of their 
properties, the present study was undertaken. Over 
200 strains capable of rapid growth at 4°C were iso- 
lated in the refrigerator from material likely to 
contaminate banked blood. They were chiefly 
citrate-positive, gram-negative bacilli identified as 
pseudomonads, achromobacter and Escherichia 
freundii. Small inocula grew heavily in citrated 
blood at 4°C, frequently produced hemolysis and 
clotting, but never changed blood type. All grew 
well in broth but were frequently destroyed by blood 
at room temperature. 

Cold isolated bacteria were as toxic for rabbits 
as coliforms and the MLD of their endotoxins for 
mice approximated that of coliforms. Rabbits were 
killed by transfusion of blood which had been 
refrigerated 10 days after inoculation with small 
numbers of cold growing bacteria. Small concen- 
trations of tetracyclene antibiotics in such bloods 
prevented growth, however, and protected trans- 
fused rabbits. Similarly, in refrigerated human 
blood, tetracyclene antibiotics (10 mg. per pint) 
suppressed numerous bacterial strains. 

It is concluded that cold-growing bacilli may 
jeopardize patients receiving transfusions because 
they resist the suppressive action of refrigerated 
blood and because of their potent endotoxins. They 
may be consistently suppressed, however, in blood 
containing such minute amounts of tetracyclene 


* An asterisk indicates “by invitation.”’ 


antibiotics that risk to the recipient from the anti- 
biotics is unlikely. 


Iron Metabolism: Serum Iron, Iron Binding Capac- 
ity, Erythrocyte, Hemoglobin, Hematocrit and 
Reticulocyte in Premature Infants. Warren 
Gregory* and Byrd S. Leavell. Department of 
Pediatrics and Department of Internal Medicine, 
University of Virginia Medical School, Charlottes- 
ville. 

Term infants at the end of one month usually 
have a normal serum iron and normal saturation 
of the iron binding protein. During the period of 6 
months to 2 years most infants with a normal serum 
iron develop an increased latent iron binding capac- 
ity with decreased saturation of the iron binding 
protein which suggests an iron deficiency even in 
the absence of anemia. When iron deficiency ane- 
mia develops, it usually responds to the administra- 
tion of iron orally. The literature contains few data 
of the type on premature infants. Most premature 
infants develop an anemia by the end of 12 weeks 
which often fails to respond to oral iron. 

We have made determinations of hemoglobin, 
erythrocyte, hematocrit, reticulocyte, serum iron 
and latent iron binding capacity on the mother and 
premature infants at birth and at regular intervals 
thereafter. The studies have shown a normal or 
high serum iron at birth and a low or normal serum 
iron associated with a decreased saturation of the 
iron binding protein at the end of several months. 
These observations indicate the development of an 
iron deficiency state. In some such infants who 
became anemic, the anemia has failed to respond to 
oral iron but has responded normally to intrave- 
nous iron. 

The studies reveal that iron deficiency de- 
velops commonly in premature infants several 
months after birth. Observation on the patients we 
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have treated apparently indicate that the defect 
in such infants lies in the absorption of iron rather 
than in the use of iron for hemoglobin synthesis. 


Genetic Implications of an Unusual Combination 
of Hemoglobins in a Family of Sicilian Origin. 
A. P. Kraus, R. P. T. Rudnicki,* L. W. Diggs* 
and D. B. Morrison.* Department of Medical 
Laboratories and Institute of Clinical Investiga- 
tion, University of Tennessee, College of Medi- 
cine, Memphis. 

Hexagonal crystals with the staining charac- 
teristics of hemoglobin were found in 2% of the 
RBC of a 16-year-old, splenectomized boy. They 
remained unaltered by reduction of hemoglobin 
with sodium metabisulfite and no sickling was de- 
monstrable. Other significant findings included 28% 
target cells and a compensated hemolytic anemia 
evidenced by increased indirect bilirubin, 90% 
reticulocytes, nucleated RBC in the peripheral 
blood, and erythrocytic hyperplasia of the marrow. 
Examination of the patient’s parents, sister, and 
brother disclosed no significant abnormalities other 
than described below. 

The hemoglobin of these individuals was in- 
vestigated by means of electrophoresis and alkali 
denaturization. The patient was found to have 
hemoglobin C only. The parents and the brother 
had a combination of hemoglobin A, S, and C. The 
sister showed only hemoglobin A. No hemoglobin 
F was found. Since electrophoresis does not dis- 
tinguish between hemoglobin S and D, it cannot be 
stated with certainty which one of these hemo- 
globins was present until solubility studies, now in 
progress, have been completed. 

On theoretic grounds it has been postulated 
that individuals homozygous for the gene producing 
hemoglobin C should exist. The RBC of our patient 
contain only hemoglobin C and it is assumed that 
he inherited hemoglobin C from both parents. It is 
of special interest that both parents and the brother 
show a combination of hemoglobin A, S (D), and 
C. The presence of all 3 of these hemoglobins in a 
single individual appears incompatible with the 
presently held hypothesis of inheritance of hemo- 
globins by allelic genes. 


Erythrocyte Destruction in Sickle Cell Anemia: 
Simultaneous N®-Hemin and N’.Stercobilin 
Studies. G. Watson James, III, and Lynn D. 
Abott, Jr.,* Laboratory for Clinical Investigation, 
Department of Medicine, and Department of 
Biochemistry, Medical College of Virginia, 
Richmond. 

A study of erythrocyte survival in sickle cell 
anemia was made by isotope analysis of hemin and 
stercobilin labeled with heavy nitrogen. 

An adult Negro male with sickle cell anemia in a 
steady state (Hgb. 5.9 Gm./100 ml., reticulocytes 


22.8%) was given orally two 500 mg. doses of N!°- 
glycine (31 atom % N") 3 hours apart. His erythro- 
cytes during the first 4 days were labeled in the 
nitrogen of heme with a “tag” 10 times that found 
in normal subjects given the same quantity of N- 
glycine. Hemin isolated at 5-7 day intervals and 
analyzed for N® afforded a method of studying the 
survival of his erythrocytes. Stercobilin was iso- 
lated from each consecutive stool for 60 days and 
was analyzed for N!. 

The hemin N*® and stercobilin N** concentra- 
tions and disappearance curves were nearly iden- 
tical. This is in contrast to previous N™-stercobilin 
studies in normal or other pathologic conditions. 
The source of stercobilin here was practically 
entirely from indiscriminate, random destruction of 
the circulating erythrocytes which had no definite 
life span. The hemoglobin turnover rate was much 
greater than that found by London and associates 
from N'-hemin studies in a sickle cell anemia pa- 
tient with much less severe anemia. The half-life 
of the circulating erythrocytes calculated from our 
N*®-stercobilin and N-hemin data was only about 
14 days, which would indicate a mean survival 
time of 20 days with a turnover rate of 5% per day 
—about 6 times that found in the normal individual. 


Chronic Erythrocytic Hypoplasia. Report of Re- 
covery of a Case Following ACTH after Splenec- 
tomy. S. Y. Tsai* and William C. Levin. Depart- 
ment of Internal Medicine and the Hematology 
Research Laboratory, University of Texas Med- 
ical Branch, Galveston. 

Chronic erythrocytic hypoplasia is a rare con- 
dition in adults, usually of obscure etiology. In 
children it is probably more common and has been 
attributed to a congenital defect of erythropoiesis. 
The characteristic features include marrow hypo- 
plasia confined to the erythrocytic series, and no 
leukopenia and thrombocytopenia as seen in the 
usual hypoplastic anemias. 

The patient presented is a 65-year-old white 
male with known refractory anemia for 14 months. 
The clinical manifestations were only those of a 
severe anemia. No splenomegaly was observed. The 
hematologic findings were severe normocytic and 
normochromic anemia, absence of reticulocytes, 
normal leukocyte and platelet levels and normo- 
cellular marrow except for marked erythrocytic 
hypoplasia. Previous treatment with iron, liver ex- 
tract, folic acid, vitamin By and multivitamins 
produced no response. Approximately fifty blood 
transfusions were administered. A large dose of vita- 
min By with 250 ce. of plasma, a course of ACTH 
and cortisone, and splenectomy likewise produced 
no remission. The spleen (390 Gm.) showed diffuse 
fibrosis and congestion of the pulp, but no myeloid 
metaplasia. Liver biopsy showed secondary hemo- 
chromatosis. 
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Six weeks following splenectomy, another course 
of ACTH (intravenous) was given. A reticulocyto- 
sis reaching 17.6% and pronounced erythrocytic 
hyperplasia of the marrow ensued. The anemia 
subsided despite a concurrent Salmonella septi- 
cemia, which was cured with antibiotics. Follow-up 
studies for 6 months have continued to reveal normal 
erythrocyte and hemoglobin levels and normal 
marrow. 

Fourteen cases from the literature were re- 
viewed. Only 2 other cases of recovery were noted: 1 
by cobalt (Seaman, 1952), the other by riboflavin 
(Foy and Kondi, 1953). The clinical and hemato- 
logic features of this condition are presented and 
the hematologic significance discussed. 


Nature of the “Coating” Globulins in the Coombs 
Reaction of Erythroblastosis Fetalis and of Ac- 
quired Hemolytic Anemia. John H. Vaughan and 
Marion V. Waller.* Department of Medicine, 
Medical College of Virginia, Richmond. 

In 6 consecutive cases of erythroblastosis fetalis 
due to sensitization to a variety of Rh or minor 
blood group antigens, it has been noted that the 
erythrocytes of the infant are agglutinated by anti- 
human gammaglobulin rabbit sera as readily as they 
are by antihuman whole serum rabbit sera. On the 
other hand, with the erythrocytes from 2 cases of 
acquired hemolytic anemia studied during the same 
period, antigamma globulin serum was incapable of 
causing agglutination, while antiwhole serum could 
do so. Complete absorption of antigamma globulin 
from antiwhole serum failed to diminish its ability 
to agglutinate cells from acquired hemolytic anemia. 
The same absorbed antiwhole serum as well as an 
absorbed antigamma globulin serum were found to 
have lost their abilities to agglutinate known sensi- 
tized erythrocytes from a case of erythroblastosis 
fetalis. These observations are taken to indicate that 
whereas the abnormal substance coating the erythro- 
cytes in erythroblastosis fetalis is a gammaglobulin, 
as shown by Coombs and Mourant (J. Path. & 
Bact. 59: 105, 1947), the substance coating erythro- 
cytes in acquired hemolytic anemia is not. Quantita- 
tive data on the rabbit antisera used in this study 
and an enumeration of their contents of antibody 
as shown by agar diffusion analysis is presented, 
as well as a clear differentiation of the mechanism 
of the induction of the positive Coombs test in these 
2 types of hemolytic disease. 


Is Primary Hemorrhagic Thrombocythemia a Clin- 
ical Myth? Robert M. Bird and William R. 
McCabe.* Department of Medicine, University 
of Oklahoma School of Medicine and University 
Hospitals, Oklahoma City. 

The literature contains 13 case reports of pa- 
tients having persistent thrombocythemia in which 
the authors attributed the disorder to a primary 
dyscrasia of megakaryocytes and platelets. This 
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syndrome has been referred to as “primary hemor- 
rhagic thrombocythemia.” We report a case in 
which the patient initially presented the clinical 
picture and laboratory findings supporting a diag- 
nosis of primary hemorrhagic thrombocythemia. 
Ultimately, the clinical course was that of myeloge- 
nous leukemia. Necropsy confirmed the diagnosis 
of leukemia. On the basis of the studies carried out 
in this case and from a review of the previous litera- 
ture, it is our opinion that there is insufficient evi- 
dence to warrant the classification of any of these 
14 cases into a separate disease syndrome, but 
rather that the impressive thrombocythemia which 
each manifested represented but another variant of 
a more usual hematologic disorder. 


Experimental Production of Tart Cells. Abraham 
I. Braude and Martin Brooks.* Departments of 
Internal Medicine, University of Michigan, Ann 
Arbor, and Southwestern Medical School of the 
University of Texas, Dallas. 

The appearance of a tart cell suggests that its 
secondary nucleus results from phagocytosis of one 
leukocyte by another. To test this hypothesis, a 
study was made of the factors which may lead to 
phagocytosis of leukocytes in vitro. It was found 
that manipulation of leukemic lymphocytes by any 
of the following three procedures led to their phago- 
cytosis if subsequently mixed with normal granulo- 
cytes: (1) overnight incubation at 37°C, (2) brief 
exposure to plasma from a patient whose blood 
contained numerous tart cells, (3) brief exposure to 
antilymphocyte rabbit plasma. 

The first 2 methods produced identical results, 
characterized by the development of typical tart 
cells with no nuclear lysis and rare clumping of 
lymphocytes. Antilymphocyte rabbit plasma, how- 
ever, produced marked clumping of lymphocytes 
and abortive phagocytosis, but only occasional 
complete phagocytosis. 

Comparison of tart cell plasma with L.E. 
plasma disclosed that gamma globulin was elevated 
in both, but alpha, globulin only in tart cell plasma. 
Tart cell plasma clotted when heated, but L.E. 
plasma did not. Lymphocytes incubated in L.E. 
plasma became lysed and numerous L.E. cells de- 
veloped upon addition of granulocytes. 

It is concluded that tart cells may result from 
phagocytosis of lymphocytes exposed to a factor in 
the plasma of certain patients. This factor, which 
differs from L.E. factor and from antibodies pre- 
pared against lymphocytes, produces effects indis- 
tinguishable from those occurring after simple 
overnight incubation of lymphocytes. Tart cell 
factor probably alters the surface of lymphocytes 
but is not an antibody. 


A Proteolytic Enzyme Inhibitor with Anticoagulant 
Activity Isolated from Urine and Plasma. N. 
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Raphael Shulman. The Naval Medical Reseacrh 
Institute, Bethesda, Maryland. 

An inhibitor for trypsin in urine was described 
by Bayer in 1909. There have since been several 
studies of variations in its excretion but no at- 
tempts to identify or isolate it. 

In the present work, an inhibitor for proteolytic 
enzymes which is different from other known in- 
hibitors was isolated from normal human urine by 
the following procedure. Precipitation with 80% 
saturated ammonium sulfate, reprecipitation with 
80% ethyl alcohol, dialysis against distilled water, 
precipitation with 60% ethyl alcohol, removal of 
impurities with hot 2.5% trichloroacetic acid, iso- 
electric precipitation in water or 20% ethyl alcohol 
at pH 3.2 at low ionic strength. 

The substance has an ultraviolet absorption 
spectrum typical of proteins. Its sedimentation 
constant is 1.7 svedbergs and its molecular weight 
is 24 X 10° + 30%. The sedimentation pattern 
shows a small component of slightly higher molec- 
ular weight which is associated with a brown pig- 
ment. So far it has not been possible to eliminate 
this impurity by chemical and physical means which 
may account for the fact that numerous attempts at 
crystallization have failed. 

The purified inhibitor reacts with trypsin to 
form an irreversible association in dilute saline, 
pH 5 to 8. The reaction is instantaneous and stoi- 
chiometric in a 1:1 ratio. Equal weights of trypsin 
and inhibitor combine as determined by Kjeldahl 
nitrogen. The sedimentation constant of the trypsin 
inhibitor compound is 3.0 svedbergs. 

The inhibitor reacts weakly and reversibly with 
chymotrypsin, human plasma enzymes activated 
by streptokinase and chloroform, the human plasma 
enzyme found in vivo, and the bovine plasma en- 
zyme. It inhibits blood coagulation in a manner 
similar to the pancreatic and soy bean trypsin 
inhibitors. 

An inhibitor which has the same characteristics 
as the inhibitor from urine was obtained from plasma 
by a modification of the above method of purifica- 
tion. The possibility exists that such a proteolytic 
inhibitor with anticoagulant activity plays a role 
in blood coagulation. 


Studies on the Quantitative Relationship between 
the Lipemia Clearing and Anticoagulant Effects 
of Heparin. Robert C. Hartmann,* H. C. Meng 
and Charles B. Thorne.* Departments of Medicine 
and Physiology, Vanderbilt University School of 
Medicine, Nashville, Tennessee. 

It is frequently assumed that the lipemia clear- 
ing and anticoagulant effects of heparin are 2 sepa- 
rate and distinct functions. This assumption is 
based largely on the finding that the intravenous 
injection of small amounts of heparin (e.g., 3 mg.) 
will produce a lipemia clearing effect in normal hu- 
man plasma but will fail to prolong the coagulation 
time of whole blood. Prolongation of the clotting 


time of whole blood may be an insensitive method 
for detecting the anticoagulant effect of very small 
amounts of injected heparin. For example, Conley 
and his associates have demonstrated that human 
plasma freed of platelets by high speed centrifuga- 
tion is about 20 times more sensitive to the anti- 
coagulant effect of heparin than whole blood con- 
taining a normal concentration of platelets. 
Fasting normal human subjects were rendered 
lipemic by the ingestion of a fatty meal. Two and 
one-half to 3 hours later small amounts of heparin 
were injected intravenously. The methods of Con- 
ley and his associates for detecting the presence of 
anticoagulant activity in “‘platelet-free’ plasma were 
employed. In vivo and in vitro lipemia clearing 
activities were simultaneously determined. Lipemia 
clearing was demonstrable after the injection of as 
little as 2 mg. of heparin. There was no significant 
alteration in the clotting time of the whole blood. 
However, an anticoagulant effect in ‘“platelet-free”’ 
plasma was present after the injection of this very 
small amount of heparin. No evidence was found 
to support the view that the amount of hegarin 
required for anticoagulant activity is significantly 
greater than that required for lipemia clearing. 


Effects on Hemostasis Produced by the Adminis- 
tration of Macromolecular Substances. Herbert 
R. Karp* and Walter Lyon Bloom.* Department 
of Medicine, Emory University School of Medi- 
cine, Grady Memorial Hospital, Atlanta, Georgia. 

Delayed hemostasis has been reported following 
the administration of Dextran. To study the mecha- 
nisms involved, macromolecular substances (dex- 
tran, PVP, modified fluid gelatin) were adminis- 
tered to rabbits. Bleeding time was used as an index 
of hemostasis. Normal saline infusions served as a 
control. 

Slow infusion of dextran, PVP, and gelatin 
produced prolonged bleeding time at a mean dosage 
level of 9.0 Gm. per kg. With time, gradual respira- 
tory failure was noted, death occurring at a mean 
dose of 15.8 Gm. per Kg. Principal pathologic 
findings were pulmonary hemorrhages, ascites, 
pericardial and pleural effusions. Rapid infusion of 
these materials resulted in sudden pulmonary hemor- 
rhage and death at a dosage level of 6.75 Gm. per 
Kg. In this group bleeding time remained un- 
changed. Pathologic findings were pulmonary hemor- 
rhage and minimal ascites. Saline infusions failed 
to alter the bleeding time. 

These observations indicate that with the 
slower administration of these materials there is 
maximal distention of the peripheral capillary 
beds before the effects of plasma volume expansion 
and hemodilution manifest themselves as hemor- 
rhage into organs with restricted capillary beds. 
Pathologic findings are presented illustrating these 
observations. 

It is felt that this effect on peripheral capillaries 
is one factor producing altered hemostasis. 












The Effect of Exercise on the Blood Pressure in 
Normal Human Subjects. Robert S. Fraser,* Ed- 
monton Alberta and Carleton B. Chapman. South- 
western Medical School of the University of 
Texas, Dallas. 

The effect of exercise on blood pressure in nor- 
mal human beings is still a subject of considerable 
controversy, largely because of methodologic diffi- 
culties. In an effort to identify changes that take 
place under these conditions, direct intra-arterial 
recording of blood pressure before, during, and after 
a fixed load of exercise was carried out in 19 young 
men (aged 18-39), 11 young women (aged 22-30), 
and 11 older men (aged 40-57). The recording system 
was damped to yield a flat frequency response to 
19 cycles per second. A motor driven treadmill, 
operating at 3 mph and set at 5% grade was used 
for the exercise. 

During exercise systolic pressure rose signifi- 
cantly, diastolic fell, and mean remained approxi- 
mately unchanged. In the first few seconds after 
stopping exercise, systolic pressure fell precipitously 
in male subjects but decreased more gradually in 
women. In older men, there was a significant ‘‘re- 
bound” rise 10 to 40 seconds after cessation of exer- 
cise. The phenomenon involved all 3 pressure items. 
In all 3 groups, at the beginning of the 6th minute 
of recovery, systolic pressure was close to the resting 
value; the diastolic had exceeded the resting value 
and the mean was about the same as during rest. 

If, as has been suggested, the response of the 
blood pressure to exercise is to be used for diagnostic 
purposes, attention must be paid to differences in 
response that are probably attributable to age and 
sex factors rather than to disease. 


Circulatory Changes Produced by the Valsalva 
Maneuver in Normal Subjects and Patients with 
Mitral Stenosis. H. D. McIntosh,* J. F. Burnum* 
and J. V. Warren. Department of Medicine, 
Duke University School of Medicine, Durham, 
North Carolina. 

To elucidate more clearly the hemodynamic 
alterations produced by significant mitral stenosis, 
observations were made on circulatory changes pro- 
duced by the Valsalva maneuver in 9 patients with 
mitral stenosis (verified by catheterization studies) 
and in 8 normal subjects. By means of the dye- 
dilution technic, the cardiac output was measured 
during the recovery period immediately following 
the release of the increased intrathoracic pressure 
and compared with the previously determined rest- 
ing output. Changes in arterial pressure were re- 
corded simultaneously through an indwelling needle. 

Following the release of the increased intra- 
thoracic pressure, an overshoot of arterial pressure 
was usually observed in both groups. Contrary to 
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previous assumptions, however, the cardiac output 
of normal subjects during the hypertensive phase 
did not increase above the resting values in a single 
instance. In 5 of these subjects, the cardiac output 
decreased more than 20%. On the contrary, the 
patients with mitral stenosis had a significant in- 
crease in cardiac output during the period of in- 
creased arterial pressure, in 5 this being greater 
than 17%. In only 1 did the cardiac output fall, 
as in the normal subjects. The calculated total 
peripheral resistance differed in the 2 groups, vary- 
ing, in general, inversely with the changes in cardiac 
output. 

These observations demonstrate that mitral 
stenosis is associated with a markedly altered 
hemodynamic reaction to this simply induced 
respiratory maneuver. 


The Timing of the First Heart Sound in Normal 
Beats and in Ectopic Beats From Various Loca- 
tions. Robert C. Little* and Roy D. Schaefer* 
(introduced by Arthur C. Guyton). Divisions of 
Medicine and Physiology, University of Tennes- 
see, College of Medicine, Memphis. 

Current work in this laboratory shows that the 
heart sound time (interval between onset of ven- 
tricular systole, as indicated by the sudden in- 
crease in intraventricular pressure, and the start 
of the first heart sound) in dogs is significantly 
longer in ectopic ventricular beats than in normal 
beats. These studies also indicate that the heart 
sound time is minimal at normal As-Vs intervals 
and increases as the As-Vs interval deviates from 
the normal range. 

This variation in timing of the first sound has 
been further investigated in humans and dogs. The 
effect on the ECG heart sound time (beginning of 
QRS to onset of first sound) of normal beats and 
ectopic ventricular contractions arising from the 
apex and the base were studied. The ECG heart 
sound time is shortest in normal beats, longer in 
beats from the apex, and longest in beats arising 
from the base. The significance of these findings is 
discussed. 

As a result of these and other studies, it is 
concluded that the A-V valves normally are closed 
or nearly closed before the onset of ventricular con- 
traction. In ectopic ventricular beats the A-V valves 
are closed from an open position by ventricular 
systole. 


Measurements of the Mean Circulatory Filling 
Pressure Under Different Conditions. Dimitri 
Polizo* and Arthur C. Guyton. Department of 
Physiology and Biophysics, School of Medicine, 
University, Mississippi. 

If heart pumping is suddenly stopped by fibril- 
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lation and then blood is pumped very rapidly from 
the aorta to the right atrium in order to bring all 
pressures to equilibrium, the mean circulatory filling 
pressure can be measured before reflex vasospasm 
occurs. It is surprising that the value of the MCFP 
in 31 measurements is only 6.3 (+0.94) mm. Hg. 
This value is depressed to 4.9 mm. Hg after total 
spinal anesthesia, and continuous infusion of epi- 
nephrine can elevate it to maximal values of about 
16 mm. Hg with maximal rate of infusion. Infusions 
of blood, saline, or Tyrode’s solution can elevate 
the MCFP to infinite values, depending upon the 
quantity of infusion. On the basis of these studies, 
it seems evident that simple stasis of blood in the 
venous system following heart failure is not suffi- 
cient to explain the elevation of venous pressures 
above about 6 mm. Hg. Instead, the vasospasm and 
increased blood volume which often occurin heart 
disease probably account for most of the increase 
in venous pressure. 


Experimental Cardiac Dilatation not followed by 
Cardiac Hypertrophy. Andrew Kerr, Jr. Depart- 
ment of Medicine, L. 8S. U. School of Medicine, 
New Orleans. (Supported by a grant-in-aid from 
the Louisiana Heart Association.) 

A theory of cardiac hypertrophy based on 
canine experiments was introduced by Eyster in 
1928. This theory states that dilatation of the heart 
supplies the stimulus for hypertrophy, and that 
hypertrophy proceeds from dilatation even though 
the cause of the dilatation is removed. Despite 
clinical experience to the contrary, the theory is 
still mentioned prominently in standard texts of 
physiology. Experiments similar to Eyster’s were 
performed on white rats by Beznak and Hajdu 
(1945) with results contrary to Eyster’s. Eyster’s 
experiment, using the same technics and species 
of animal, was repeated. 

In 20 mongrel dogs a rubber tie was placed to 
constrict the ascending aorta in its intrapericardial 
region. At a time estimated to correspond to maximal 
dilatation (5 days), the tie was removed from 10 of 
the dogs. The tie was left in place for 60-90 days 
in the other 10 dogs. At this time both groups were 
sacrificed and hearts weighed. 

The mean heart weight expressed as a ratio to 
body weight of the dogs with the tie left in place 
was 0.0095. The range in weights was 0.0083 to 
0.0144. This mean is significantly greater (p < 
0.0001) than the mean heart weight-body weight 
ratio (mean 0.0079), for a large series of normal 
dogs. The mean heart weight-body weight ratio 
for dogs in which the tie was removed after 5 days 
was 0.0075 (range 0.0068 to 0.0090). Comparison of 
the heart weights in the 2 groups by statistical 
methods indicates significant difference between 
the 2 groups (p < 0.01). 

Repetition of animal experiments do not con- 


‘ 


firm the theory that dilatation, per se, is a sufficient 
stimulus for continued cardiac hypertrophy. 


The Dynamics of Ventricular Action in Patients 
with Right Ventricular Hypertrophy and in Sub- 
jects with Overactive Hearts as Studied by the 
Kinetocardiogram. Robert H. Yoe* and E. E. 
Eddleman, Jr.* (introduced by Tinsley Harrison). 
Department of Medicine, Medical College of 
Alabama, Birmingham. (Aided by a research 
grant H-595 (C) from the National Heart Insti- 
tute of the National Institutes of Health, Public 
Health Service) 

Kinetocardiograms (precordial movements) 
were studied in patients with right ventricular hyper- 
trophy and in subjects with overactive hearts. The 
right ventricular hypertrophy was the result of 
several disorders including mitral stensis and con- 
genital pulmonic stenosis. The overactive hearts 
were the result of hyperthyroidism and of congenital 
arteriovenous fistula. Simultaneous direct ballisto- 
cardiograms, carotid pulse and electrocardiograms 
were obtained. 

The records from patients with right ventricular 
hypertrophy were characterized by: (1) exaggerated 
forward movement of the parasternal region of the 
chest beginning about .04 seconds after the onset 
of the QRS complex, (2) an anterior displacement 
of the chest above the diastolic base line through 
ejection in contrast to a posterior movement of the 
same region in normal subjects, (3) a large inward 
movement which begins in the last part of reduced 
ejection and extends into isometric relaxation. 

The patterns observed from patients with over- 
active hearts were normal in configuration but in- 
creased in amplitude. 

Thus, in patients with right ventricular hyper- 
trophy, the heart has an exaggerated anterior and 
rightward swing which is sustained through systole 
as the result of contraction of the right ventricle. 
As relaxation ensues the heart is pulled posteriorly 
and leftward by the still contracted left ventricle. 

Thus, it would appear that differentiation of 
overactive hearts from right ventricular hyper- 
trophy may be possible at the bedside by timing the 
various precordial movements. An outward move- 
ment beginning about the time of onset of the first 
sound and continuing during the rising phase of the 
carotid pulse would indicate right ventricular hyper- 
trophy. On the other hand, a brief outward move- 
ment with the first sound followed by an inward 
movement at the peak of the carotid pulse points 
toward increased cardiac output. 


“Simplified” Electrocardiography. Robert P. Cog- 
gins and A. Calhoun Witham.* Departments of 
Medicine (Cardiology) and Physiology, Medical 
College of Georgia, Augusta. (Aided in part by 
grants from the National Heart Institute and 
the Georgia Heart Association.) 
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Most electrocardiographic diagnoses of heart 
disease can be made with fewer than the usual 12 
leads. It was therefore postulated that the purposes 
of routine diagnosis could be served by the use of 
lead I and aVF or VF to evaluate electrical forces 
acting in the frontal plane together with laterally and 
anteriorly placed V leads to evaluate electrical forces 
acting in the transverse plane. This hypothesis was 
tested by comparing the diagnosis arrived at by 
use of the above 4 leads with that arrived at by the 
conventional 12 leads. The material consisted of 
50 normals and 100 cases of heart disease securely 
diagnosed clinically or at autopsy. The varieties of 
disease included bundle branch blocks, ventricular 
hypertrophies, and myocardial infarctions. 

The diagnosis was made correctly in 76% of the 
cases from the 4 leads and in 77% of the cases from 
the 12 leads. In 92% the 4 lead system gave the 
same diagnosis as the 12 lead system. Plotting vector 
loops by mechanical integration of simultaneous 
scalar records from leads at right angles to each 
other did not add to the diagnostic usefulness of the 
procedure. 

Finally, 100 arrhythmias were interpreted using 
leads I, aVF, Vi, and Vs only. In 98 the interpreta- 
tion was identical with that from the 12 leads. 

It is concluded that this and probably other 4 
lead systems, properly oriented in space, are prac- 
tical methods for routine electrocardiography, and 
because of their relative simplicity could result in a 
wider dissemination of useful electrocardiographic 
knowledge, extra leads being necessary only rarely. 


Postprandial Decline in T Wave. I. Rochlin* and 
Patricia F. Norman* (introduced by Tinsley R. 
Harrison). Department of Medicine, Medical 
College of Alabama, Birmingham. (Aided by 
U. S. Public Health Service Grant-in-Aid H-959 
(C).) 

In 2 patients recently observed, a diagnosis of 
coronary artery disease had been made largely on 
the basis of differences observed at different times 
in T waves from the same lead. It was found that in 
these 2 subjects the differences could be induced 
at will following a large carbohydrate meal and 
prevented by simultaneous administration of potas- 
sium chloride with the meal. Serum potassium dis- 
played minimal changes. Extreme caution should be 
utilized before concluding that changes in amplitude 
or even slight inversion of T waves is the result of 
coronary or other structural disease. 


The Effect of Progressive Dampening and Record- 
ing Surfaces on the Direct Ballistocardiogram. 
Eric J. Ostrom* and William T. Tucker* (intro- 
duced by Tinsley Harrison). Department of 
Medicine, Medical College of Alabama, Birming- 
ham. (Aided by a research grant H-959 (C) from 
the National Heart Institute of the National 
Institutes of Health, Public Health Service.) 


The present study represents an attempt to 
eliminate or minimize artifacts in the ballistocardio- 
gram, which is being widely used as a means of 
recognizing cardiac disease. 

Direct ballistocardiograms were recorded on 
normal young adult subjects on sand, putty and 
wooden table surfaces using a head bellows pickup. 
Sandbag weights were progressively added to the 
subjects’ feet, shoulders, thighs and abdomen until 
no further changes in configuration of the ballisto- 
cardiogram were apparent. Standard foot taps and 
body displacement procedures were utilized in all 
degrees of dampening. 

The most significant alterations produced by 
dampening were: (1) the J-K downstroke was 
slurred and shortened, and frequently an extra 
wave which had not been apparent appeared 
following the K wave, (2) the amplitudes of the 
I-J upstroke and of the J-K downstroke relative to 
H-I decreased about 20% and 50% respectively, (3) 
the amplitudes of the H-I downstroke and the M-N 
upstroke decreased only slightly and were relatively 
increased when compared to I-J and J-K, (4) 
J-L amplitude markedly diminished, (5) the addi- 
tion of sandbags to the feet and shoulders increased 
body frequency from about 5 cycles per second to 
approximately 7.5 cycles per second. Further addi- 
tion of sandbags to the body resulted in a reduction 
of body frequency. 

The changes in configuration and the dis- 
proportionate decrease in amplitude of the I-J and 
J-K possibly represent: (1) a diminution in the 
effects of after vibrations on the ballistocardiogram, 
and (2) the changes effected in body frequency with 
dampening. 

Body frequency was observed to change on 
different surfaces and with varying degrees of 
dampening. In general, the best records were ob- 
tained with the highest body frequencies regardless 
of the surface employed. Putty usually produced a 
higher body frequency and permitted greater ease 
in dampening. However, records taken on the table 
with dampening were adequate for interpretation 
in most subjects. 

In view of the above findings some degree of 
dampening is believed to be necessary if artifacts 
are to be minimized. 


Prolonged Massage of the Fibrillated Heart. Guy 
P. Sharpe,* Jack W. Crowell* and Arthur C. 
Guyton. Department of Physiology and Biophys- 
ics, School of Medicine, University, Mississippi. 

The optimal conditions for restoring normal 
heart activity in dogs with fibrillating hearts have | 
been studied. By using stiff-backed sponges for car- 
diac massage, compressing the sides of the heart 
toward the intraventricular septum. alternating 
with abdominal compression, better ¢ ‘culation can 
be maintained for longer periods of — e and with 
less damage to the myocardium than ising other 
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recommended technics. It has been found that ade- 
quate venous return cannot be maintained unless 
the circulatory filling pressure is first increased by 
the infusion of blood. Continuous infusion of epi- 
nephrine has been found extremely beneficial in 
maintaining myocardial tone and in elevating the 
blood pressure by causing peripheral vasoconstric- 
tion. The normal heart beat can be restored after 
more than 1 hour of massage. However, the dogs 
usually die within a few hours due to excessive 
bleeding, which apparently is due to the release of a 
heparin-like substance into the circulation. Present 
studies indicate that toluidine blue administration 
can aid in overcoming the excessive bleeding. 


Venomotor Tone in Circulatory Adjustments. E. B. 
Page* and H. O. Sieker* (introduced by E. A. 
Stead, Jr.). Department of Medicine, Duke 
University School of Medicine, Durham, North 
Carolina. 

Although alterations in venous tone must be 
involved in normal and abnormal circulatory read- 
justments, their exact magnitude and importance 
have been difficult to evaluate. The purpose of this 
investigation was to measure reactive changes in 
tone of the arm and leg veins in normal and postural 
hypotensive persons. After superficial vein seg- 
ments with no tributaries were externally blocked 
proximally and distally by Duggan’s technic, the 
pressure changes within the vein were recorded 
continuously while the subject was exposed to cer- 
tain stimuli. 

Heating the opposite hand produced a fall in 
pressure in the isolated segment, indicating a dilata- 
tion. Cold, apprehension, pain, Valsalva maneuver, 
exercise, hyperventilation, and standing produced 
individually a rise in pressure of 15-30 mm. Hg in 
the venous segments, indicating venoconstriction. 
It has been demonstrated, also, that at the time of 
peripheral venous constriction the central venous 
pressure is increased. In patients with postural 
hypotension from various causes, the response of 
the isolated vein segment to these stimuli was 
markedly impaired or absent. 

The results of these experiments indicate that 
the peripheral venous tone participates in circula- 
tory readjustments and produces an appropriate 
change in the central venous pressure. Moreover, 
it is suggested that this response is altered in certain 
cardiovascular diseases. 


Mobilizable Protein in Normal Subjects and in Pa- 
tients with Traumatic Arteriovenous Fistulas. 
George E. Schreiner* (introduced by Laurance 
Kyle). Department of Medicine, Georgetown 
University Medical Center and Army Medical 
Service Graduate School, Walter Reed Army 
Medical C inter, Washington, D. C. 

Previor ‘york from this laboratory (Circula- 

tion Rese: November, 1953) demonstrated a 
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significant expansion of the rapidly distributing 
T-1824 space and circulating proteins in patients 
with traumatic arteriovenous fistulas. Analysis of 
distribution kinetics suggested that hemodynamic 
alterations operative in patients with arteriovenous 
fistulas might produce such measured expansions 
by initial mixing of the dye in a larger fraction of 
the ultimate albumin distribution compartment. 

If this hypothesis is correct, such patients have 
already “borrowed” on their mobilizable protein 
stores. Measurements of mobilizable protein might 
then reflect an apparent deficit even though such 
patients are in excellent nutrition. 

Harroun et al found that normal subjects 
showed a gain and undernourished subjects a loss 
of circulating protein following saline infusion. 

In the present study, rapid infusion of 1000 
ml. of isotonic saline increased the T-1824 space 
from 77 to 455 (mean, 283) ml. in 10 control sub- 
jects. Seven demonstrated a net gain in circulating 
total protein, (mean 8.6 grams). Three subjects 
had a loss of 0.5, 6.0 and 10.0 Gm. respectively. 

In 10 patients with arteriovenous fistulas there 
was a gain in T-1824 space ranging from 55 to 529 
(mean 224) ml. Eight patients demonstrated a loss 
of circulating protein, (mean 6.0 grams). Two pa- 
tients with gains of 8.4 and 9.7 Gm., had small fis- 
tulas in the brachial and external carotid arteries 
and their control T-1824 spaces were in the normal 
rather than the fistula range. 

Disappearance slopes are analyzed in an effort 
to interpret these observed differences in response 
to a standardized saline infusion. 


The Effect of Congestive Heart Failure on Total 
Blood Volume, Red Cell Mass, and Plasma Vol- 
ume as Measured by Radioactive Chromium- 
Labeled Red Cells. Seymour LEisenberg* (in- 
troduced by Alvin P. Shapiro). Department of 
Internal Medicine, Southwestern Medical School 
of the University of Texas and the Medical Serv- 
ice and Radioisotope Unit of the V.A. Hospital, 
Dallas. 

The effect of congestive heart failure on total 
blood volume has never been satisfactorily eluci- 
dated. Studies with T-1824 dye have yielded uni- 
formly increased values, but it is likely that the 
measurements included an expanded lymphatic 
space. Measurements utilizing radiophosphorous 
have yielded inconsistent changes, but the instabil- 
ity of the P* red cell complex precludes satisfactory 
equilibration periods. 

Determination of total blood volume and red 
cell mass utilizing radiochromium-tagged red cells 
as a reference suffers from neither of these defects. 

Twenty-seven patients with congestive heart 
failure were studied. Comparisons were made be- 
tween pretreatment and post-treatment values and 
between these and the values of 20 normal subjects. 
The patients were grouped according to the ‘“‘degree”’ 
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of congestive failure, dependent upon duration, 
severity, and tractability. The results were: 

“Mild” congestive failure: 14% increase in blood 
volume with a decrease to normal following treat- 
ment. 

“Moderate” congestive failure: 12% increase in 
blood volume with a significant decrease following 
treatment. 

“Severe” congestive failure: 38% increase in 
blood volume with little change following treatment. 

Congestive heart failure resulted in a 25% in- 
crease in blood volume, a 23% increase in red cell 
mass, and a 17% increase in plasma volume, indi- 
cating an increase in total blood volume rather than 
a selective increase in plasma volume. After treat- 
ment total blood volume decreased; rarely, selective 
shrinkage of plasma volume occurred. Hypervole- 
mia was correlated with the degree of cardiomegaly; 
following treatment; shrinkage of blood volume 
tended to parallel the decrease in heart size. 


The Volumes of the Fluid Compartments in Human 
and Experimental Hypertension. Alvin P. Sha- 
piro, H.C. Teng* and Arthur Grollman.* Depart- 
ments of Internal Medicine and Experimental 
Medicine, Southwestern Medical School of the 
University of Texas, Dallas. 

The demonstrations of deranged tissue com- 
position and expanded extracellular fluid volume 
in hypertensive human subjects and dogs indicate a 
basic defect in electrolyte and water distribution in 
hypertension. 

To elucidate this abnormality further, plasma 
volume (T-1824), extracellular fluid volume (radio- 
active sulfate), and total body water (antipyrine) 
were compared in 20 normotensive and 20 hyper- 
tensive humans, matched for similarity of body 
build. In addition, total body water alone was 
measured in groups of normal and hypertensive 
dogs. 

The mean values, expressed as % body weight 
in the normal humans were 4.3, 13.6, and 42.2 for 
the plasma volume, extracellular fluid volume, and 
total body water, respectively; the corresponding 
values in the hypertensives were 4.5, 15.1, and 45.6. 
The difference in extracellular fluid volume was 
statistically significant. Significant differences in 
total body water between hypertensive and normal 
groups could only be detected in the studies in dogs 
when measurements were carried out in the same 
animals before and after the induction of hyper- 
tension. This suggests that a similar increase in 
total body water may also exist in hypertensive 
human subjects, but is obscured by undetected 
variations in body fat. 

The presence of an expanded extracellular 
volume in the hypertensive subjects was thus con- 
firmed and the existence of increased total body 
water appeared likely. The data do not indicate 
whether this latter increase is entirely extracellular 
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or in part intracellular. They do offer support to 
the concept of a basic physiologic disturbance in 
electrolyte and water metabolism in hypertensive 
vascular disease. 


Transcapillary Migration of Deuterium Oxide and 
Thiocyanate in the Lungs of Man. Lawrence §. 
Lilienfield,* Edward D. Freis, Edward A. Parte- 
nope and Harold Morowitz.* Cardiovascular 
Research Laboratory, Georgetown University 
Medical Center and the Veterans Administration 
Hospital, Washington, D. C. 

The transcapillary migration of thiocyanate 
and deuterium oxide was determined for the pul- 
monary capillaries of normal subjects and patients 
with pulmonary congestion due to heart failure, 
utilizing the principle previously employed in this 
laboratory for studying the movement of these 
substances from the forearm capillaries. Into an 
antecubital vein or cardiac catheter a mixture of 
D.0, SCN, and T-1824 dye was injected rapidly and 
2-second samples of blood collected from the 
femoral artery during the period of the first circula- 
tion. From determinations of the arterial concen- 
tration of the T-1824, the concentration of SCN 
and D.O expected, if there would be no transcapil- 
lary loss of these substances, was calculated. From 
the measured amount of SCN and D.O actually 
found in the samples the % plasma loss was deter- 
mined. 

In the lungs of normals there was an early 
transcapillary loss of approximately 40% of cir- 
culating D.O. However, the latter half of the period 
of first circulation was characterized by a reversed 
gradient, indicating significant reabsorption. This 
pattern was quantitatively similar in congestive 
failure patients. These findings in the lung are dif- 
ferent from those previously found for the forearm 
where 95% of the D,O left the capillaries without 
reversal of gradient during the period of first circula- 
tion. 

In normals, pulmonary transcapillary loss of 
thiocyanate was in the range 0-10% without re- 
versal of gradient, the loss being slightly higher 
(8-15%) in patients with heart failure. This com- 
pares with 70% loss of thiocyanate for the forearm 
capillaries. 

The significance of the variations between the 
forearm and lung capillary diffusion patterns prob- 
ably can be explained on the basis of anatomic dif- 
ferences. 


Body Weight Changes in 39 Patients with Conges- 
tive Heart Failure following Withdrawal of 
Mercurial Diuretic Therapy. Stanley S. Kahn,* 
William E. Lawrence* and Margaret S. Klapper* 
(introduced by Howard L. Holley). Department of 
Medicine, Medical College of Alabama, Birming- 
ham. 

In the course of an investigation into the rela- 
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tive effectiveness of oral and parenteral mercurial 
diuretics in the treatment of congestive heart failure 
a number of observations were made. Of a group of 
60 patients requiring continual mercurial diuretic 
therapy, 39 (65%) reverted to cardiac decompensa- 
tion over a period ranging from 1 week to 5 months 
(average 7.3 weeks), when mercurials were with- 
drawn and replaced by a placebo. In general, body 
weight change was found to be a poor criterion of 
progressive cardiac decompensation. The mean 
weight of these 39 patients at the end of mercurial 
diuretic therapy was 146.0 pounds and the mean 
weight at the onset of frank decompensation was 
154.6 pounds. The average weight gain of 8 pounds 
is not statistically significant. In a number of in- 
dividuals no weight gain accompanied the advent of 
congestive failure. 


Effects of Intravenous Hexamethonium on Venous 
Pressure of Normotensive and Hypertensive 
Patients with and without Congestive Heart 
Failure. Robert R. Burch* (introduced by George 
Burch). Department of Medicine, Tulane School 
of Medicine, and Charity Hospitals of Louisiana, 
New Orleans. 

This study was initiated to evaluate the role 
of venous tone in venous hypertension of congestive 
heart failure. Four categories were investigated: 9 
hypertensives with failure, 10 hypertensives without 
failure, 9 normotensives with failure, and 10 normo- 
tensives without failure. Blood pressure, venous 
pressure (VP), pulse and respiratory rate were re- 
corded during control intervals, during intravenous 
hexamethonium injection and at hourly intervals 
until return to control levels. Effect of hepatic 
pressure on VP was observed at intervals. 

Of 20 patients without CHF receiving 22.5 mg. 
in 15 minutes, 13 had no change in VP but 7 had 
slight decline. BP decreased 16/7 in normotensives 
and 47/19 in hypertensives. In normotensives with 
CHF receiving 10 mg. in 7.7 minutes, VP declined 
86 mm. water, BP decreased 38/17 without changes 
in pulse or respirations. In hypertensives with CHF 
receiving 21 mg. in 11 minutes, VP declined 74 mm. 
and BP 44/26. Most CHF patient’s response to 
hepatic pressure was abolished or reduced following 


hexamethonium. Time required for VP to return to 
control levels varied from 1 to 8 hours or more and 
was unrelated to BP. Decrease in venous pressure 
and reduced response to hepatic pressure indicate 
increased venous tone in congestive heart failure. 


Preliminary Observations on the Effect of Reserpin 
(Serpasil) in Hypertension. Warren Hughes,* 
Robert McConn* and Edward Dennis. Cardiac 
Clinic, Jefferson Davis Hospital, Departments of 
Medicine and Pharmacology, Baylor University 
College of Medicine, Houston, Texas. 

A group of 29 unselected ambulatory patients 
with mild to severe hypertension have been treated 
with oral reserpine (Serpasil), a purified alkaloid 
of Rauwolfia serpentina. The patients consisted of 
18 women and 11 men with an age range of 30 to 68. 
The blood pressure response, which was based upon 
a decrease in mean blood pressure of 20 mm. Hg, 
showed that 52% of the patients treated for a period 
of 1 month obtained a significant reduction in pres- 
sure and 59% of those treated for more prolonged 
periods (up to 6 months) responded. Approximately 
30% became normotensive. When the patients ob- 
taining a significant reduction in blood pressure were 
grouped on the basis of the degree of diastolic pres- 
sure during the control period, there was no sig- 
nificant difference in response rate. However, all 
of the patients who became normotensive were the 
milder cases who had a control diastolic pressure of 
100 to 120 mm. Hg. The predominant side effects 
consisted of bradycardia and sedation. Other side 
reactions were nasal congestion, increased appetite, 
weight gain, fatigue and dizziness. No serious or 
incapacitating side effects have occurred. The drug 
has also been given intravenously. About half of 
these patients demonstrated a significant reduction 
in blood pressure characterized by a lag of 2 to 3 
hours from drug administration to blood pressure 
reduction. Observations on acute renal hemodynamic 
response following intravenous administration 
showed a mild decrease in GFR and RPF for as long 
as 3 hours after the reduction in blood pressure oc- 
curred. 


COLLAGEN DISEASES—ALLERGY 


Studies of Sodium and Potassium Values in Synovial 
Fluid from Normal Subjects and Those with 
Joint Disease. K. Lemone Yielding,* David 
Platt,* Ward Pigman* and Howard L. Holley. 
Departments of Biochemistry and Medicine, 
Medical-Dental Schools, University of Alabama, 
Birmingham. (Hydrocortisone acetate supplied 
by Merck and Company, Inc., Rahway, N. J.) 

Synovial fluid was aspirated from the knees of 


8 normal subjects, 10 autopsies, 17 untreated pa- 
tients with acute rheumatoid arthritis, 2 patients 
with rheumatic fever, 7 with effusions due to osteo- 
arthritis, 1 with tuberculous synovitis, 1 with 
gonococcal arthritis, and 1 with traumatic effusion. 
These fluids were subjected to flame photometric 
analysis for sodium and potassium. The normal 
values for sodium and potassium from living sub- 
jects were 135.3 and 4.17, as compared to 133.7 and 
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4.83 mEq./L. from autopsy material. The rheuma- 
toid arthritic fluids showed average values of 144.5 
and 4.7, while the rheumatic fever fluids averaged 
127.8 and 4.5 mEq./L. Values for effusions from 
osteoarthritics averaged 138.2 and 4.16 mEq./L. 
The sterile tuberculous fluid revealed values of 
143.7 and 4.95. In the gonococcal fluid, the values 
were 126.1 and 5.13 mEq./L. It appears that in 
acute rheumatoid arthritis there is a characteristic 
rise in concentrations of sodium and potassium in 
contradistinction to the lowered sodium and slightly 
higher potassium concentrations in rheumatic 
fever. In view of the low sodium values in the fluid 
from an acute gonococcal arthritis, it would appear 
that the higher values from rheumatoid fluids may 
be a reflection merely of the degree of inflammatory 
response, but might suggest some specific charac- 
teristic of the disease. 

Concentrations of sodium and potassium were 
followed in the synovial fluids of knees involved 
with rheumatoid arthritis which were under treat- 
ment with hydrocortisone acetate locally. In com- 
piling the data from all joints studied it would ap- 
pear that there was no significant difference before 
and after therapy. However, if the patients are 
grouped according to the clinical response produced, 
it appears that in these patients experiencing con- 
tinued clinical improvement there are significant 
decreases in concentrations in both sodium and 
potassium. Patients showing only a slightly transient 
clinical response and those requiring continuing 
repeated injections did not consistently exhibit 
these changes. It would appear, then, that these 


Histochemical Localization of Dehydrogenase Ac- 
tivity in Cells of the Inflammatory Response in 
Human Tissues. Alvan G. Foraker, Sam W. 
Denham* and Dorothy D. Mitchell.* Department 
of Pathology, M. D. Anderson Hospital for 
Cancer Research, University of Texas, Houston 
and Department of Obstetrics and Gynecology, 
Emory University School of Medicine, Atlanta, 
Georgia. 

The metabolic response of human tissue in in- 
flammatory reaction was studied by histochemical 
localization of sites of dehydrogenase activity in 
cervices and fallopian tubes of 27 women. Previous 
studies have shown a close correlation between 
cellular proliferation or apparent active cell func- 
tion and intracellular dehydrogenase activity, as 
demonstrated by incubating tissue blocks in neo- 
tetrazolium with an excess of succinate. All cells 
of the inflammatory response contained cytoplasmic 
deposition of formazan, indicating site of dehydro- 
genase activity. In reactive lymphoid follicles of 






ENDOCRINES AND METABOLISM 





changes may be correlated with progressive remis- 
sion of clinical picture rather than being specifically 
due to the administered compound. 


Effect of Intra-Articular Hydrocortisone Acetate 
on the Electrophoretic Mobilities of Components 
in Synovial Fluids of Patients with Rheumatoid 
Arthritis. David Platt,* K. Lemone Yielding,* 
Howard L. Holley and Ward Pigman.* Depart- 
ments of Biochemistry and Medicine, Medical- 
Dental Schools, University of Alabama, Birming- 
ham. (Hydrocortisone Acetate supplied by Merck 
and Company, Inc., Rahway, N. J.) 

Qualitatively the proteins in synovial fluid re- 
semble those in blood. In rheumatoid arthritis the 
increase in the concentration of globulin fraction 
parallels the severity of inflammation. Similarly, 
a decrease in the mobility of the globulin fraction 
can be shown. Upon the intra-articular administra- 
tion of hydrocortisone acetate (17-hydroxycorticos- 
terone-21-acetate) which produces an improvement 
of symptoms, the electrophoretic mebilities of the 
alpha and beta globulins increase. A reduction in 
the mobility of hyaluronic acid parallels the lessen- 
ing of the severity of the inflammation. 

The electrophoretic analyses of synovial fluid 
were carried out using the Perkin-Elmer electro- 
phoresis apparatus. The buffers used in this investi- 
gation were veronal buffers at pH 8.1 and 8.6, 
ionic strength 0.1. The relative mobilities were deter- 
mined by comparing the mobilities of the various 
components with that of the albumin fraction. 





severe cervicitis, evidence of dehydrogenase activity 
was greater in the peripheral rim of mature lympho- 
cytes than in the central mass of germinal follicle 
reticulum cells. Histiocytes showed considerable 
cytoplasmic dehydrogenase activity. Lipid con- 
taining histiocytes revealed dehydrogenase activity 
manifested by dissolved reduced tetrazolium. For- 
eign body giant cells surrounding cholesterol crys- 
tals revealed evidence of intense dehydrogenase 
activity. Quantitative chemical determination of 
dehydrogenase activity in tissues of infected animals 
has been employed as an indicator of the metabolic 
response. The current histochemical localization sug- 
gests that a considerable proportion of such de- 
hydrogenase activity occurs in cells of the inflamma- 
tory response. 


Observations on the Relationship of Alcoholism 
and Heat Pyrexia. Emitt H. Shoemaker* and 
Ellard M. Yow. Department of Internal Medicine, 

Baylor University College of Medicine and the 
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Ben Taub Infectious Disease Laboratory, Jef- 
ferson Davis Hospital, Houston, Texas. 

There are four heat effects of clinical signifi- 
cance: heat cramps, heat exhaustion (shock syn- 
drome), anhidrotic heat exhaustion, and heat 
pyrexia. The first 3 account for most of the morbidity 
and the last for all of the mortality. The environ- 
mental factors important in the production of heat 
pyrexia are high temperatures and, particularly, 
high relative humidity. Early observers noted the 
increased incidence of heat stroke in alcoholics. 
This has been attributed to the pharmacologic ef- 
fect of alcohol. The present study deals with observa- 
tions made on 12 patients seen in 1951 during a 
severe heat wave and 6 seen during a less severe 
heat wave in 1953. The average age in both of these 
groups was considerably less than that reported in 
the literature. All of the patients in both groups were 
white and had acute alcoholism and most were 
chronic alcoholics. The recovery in these patients 
was related to the degree and duration of hyper- 
thermia, the state of the peripheral circulation, and 
promptness with which the temperature was reduced 
to normal. The only patients dying after the first 
few hours of admission died with severe liver disease. 


Effect of Temperature Upon Potassium Content of 
Isolated Diaphragms from Rats and Hamsters. 
Isaac M. Taylor. Department of Medicine, 
School of Medicine, University of North Carolina, 
Chapel Hill. 

Isolated hemidiaphragms from rats and non- 
hibernating hamsters acclimated to room tempera- 
ture of 21°C have been incubated in glucose-contain- 
ing Krebs-Ringer-bicarbonate medium for periods 
up to 5 hours. With hemidiaphragm from rats, no 
net change in tissue potassium, except for a constant 
initial loss, occurs, though the temperature of 
incubation varied from 17° to 37°C. At temperatures 
between 15°C and 4°C net loss of potassium from 
the tissue invariably occurs, and the rate tends to 
increase as the temperature is lowered. Thus, as the 
incubation temperature is lowered, a 15-17° change 
in the tissue occurs, resulting in a loss of potassium. 

With hemidiaphragms from nonhibernating 
hamsters qualitatively similar results are obtained. 
Here, however, the critical temperature below which 
potassium loss from the tissue occurs is between 6° 
and 10°C. 

A significant quantitative difference is seen, 
therefore, in the response to chilling of hemi- 
diaphragms from these 2 species. In both species the 
critical temperature for tissue potassium loss is close 
to the critical body temperature for survival, as 
reported by Adolph, when the intact animal is 
chilled artificially. 


Studies in Man of Equilibrium of Distribution with 
Rb®, a Tracer of Potassium. G. E. Burch, C. 
Thorpe Ray and Sam Threefoot. Department of 






Medicine, Tulane University School of Medicine, 
New Orleans, Louisiana. 

Since equilibrium of distribution (ED) of in- 
jected tracers is essential in calculations of electrolyte 
space and mass, and in interpretations of tracer 
data, the time of ED of Na*, Cl%*, Hg3, Cg14, 
Rb* was studied in man and dogs. ED has been 
indirectly estimated to exist when (1) rate of decline 
of plasma isotope concentration and of excretion 
become constant, (2) calculated electrolyte space 
becomes constant. These criteria are not adequate. 
Maybe ED never occurs and if it does, there may 
be no way of knowing it. ED can be reliably deter- 
mined only by specific activity in all compartments. 

In tracer experiments with Rb* and Cs" 
plasma radioactivity declined while erythrocytes 
increased for approximately 7 days. Exchange rates 
of plasma varied independently of erythrocytes. 
Plasma and erythrocyte radioactivity declined more 
rapidly than explained by excretion. This indicates 
other compartments exchanged even slower than 
erythrocytes. Under these circumstances of multi- 
compartmental systems with multiple exchange 
rates, ED probably never occurred. Because Rb and 
Cs enter potassium metabolic pool, the same would 
hold for K. 

Radiosodium radiochloride and radiomercury 
failed to reach ED. Interpretations of isotopic data 
for space and mass must be made cautiously. 


Electrolyte Exchanges during Tissue Wastage and 
Potassium Deficiency in the Nephrectomized 
Dog. Leonard L. Madison, Donald W. Seldin and 
Arthur Grollman.* Departments of Internal 
Medicine and Experimental Medicine of South- 
western Medical School of The University of 
Texas, Dallas. 

Tissue wastage, characterized by a propor- 
tionate loss of potassium and nitrogen, produces 
shrinkage of total cellular mass without altering 
intracellular electrolyte composition; whereas po- 
tassium deficiency produces a selective potassium 
loss which changes intracellular composition. To 
characterize the internal electrolyte exchanges 
during tissue wastage and potassium deficiency, 
normal and potassium-depleted dogs (DOCA, low 
potassium, high sodium diet) were studied following 
bilateral nephrectomy. Serum and muscle were 
analyzed during a control period, during potassium 
deficiency, and 2 to 6 days following nephrectomy. 

Following nephrectomy, tissue wastage, re- 
flected in profound azotemia, developed in both 
normal and potassium-deficient dogs. In the normal 
group, minor amounts of potassium (3.1 mEq./100 
Gm. FFDM) were picked up by muscle as serum 
potassium rose in proportion to azotemia. In the 
potassium-deficient group, large amounts of potas- 
sium moved into depleted cells, elevating the intra- 
muscular potassium content from 23.3 to 33.6 
mEq./100 Gm. FFDM; whereas serum potassium 
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remained unchanged or fell. Simultaneously, equiv- 
alent amounts of sodium left cells, decreasing intra- 
muscular sodium from 16.9-to 6.7 mEq./100 Gm. 
FFDM. 

It is concluded that potassium deficiency can 
be corrected by endogenous potassium liberated by 
tissue breakdown; that correction of cellular deple- 
tion proceeds despite marked hypokalemia which 
may become more severe and at times lethal; 
finally that the endogenous correction of potassium 
deficiency in the nephrectomized dog is attended by 
intracellular exchanges of equivalent amounts of 
sodium for potassium. By contrast, in the normal 
animal, tissue breakdown induces severe hyper- 
kalemia but only minor penetration of potassium 
into cells. 


Studies of the Relationship between Erythrocyte 
Volume and Plasma Sodium with the Derivation 
of a Simple Indirect Method for Determining 
Plasma Sodium. Milton J. Krainin,* Virginia 
S. Whitner* and Arthur J. Merrill. Department 
of Internal Medicine, Emory University School 
of Medicine, Grady Memorial Hospital, Atlanta, 
Georgia. 

Great ionic concentration gradients of sodium 
and potassium exist between erythrocyte and 
plasma. Water apparently moves freely between 
these compartments responding to osmotic changes. 
Since sodium exercises primary control of osmotic 
stability of the extracellular fluid, it was decided 
to investigate the relationship between erythrocyte 
volume and plasma sodium concentration. Bloods 
were obtained from 60 patients having wide varia- 
tions in plasma sodium concentrations. A straight 
line relationship was noted between erythrocyte 
volume and plasma sodium concentration. From this 
a simple method for determining plasma sodium was 
derived. This consists in comparing the average 
value of duplicate hematocrits (hematocrits) with 
that obtained after replacing part of the plasma in 
the above hematocrit tubes with two solutions of 
different tonicities (hematocrit,, hematocrite). The 
hematocrit) — hematocrit; 
hematocrit. — hematocrit, 
Using Y, the sodium concentration is read from a 
curve. Using the blood from the patients noted 
above, the curve was derived by plotting their Y 
values against the plasma sodium determined by 
flame photometer. Coefficient of correlation was 
.94; the standard deviation, +3.2 mEq./L. This 
simple procedure makes sodium determinations 
available to large segments of the medical profes- 
sion who do not have access to the flame photometer. 


value Y = is obtained. 


Sodium and Water Excretion in Human Acute 
Stressful Situations. Joseph E. Duke* (introduced 
by Tinsley Harrison). Department of Medicine, 
Medical College of Alabama, Birmingham. 


(Aided by a grant from the Life Insurance 
Medical Research Fund) 

Eight male medical students were studied in 
regard to sodium excretion, water excretion, eosin- 
ophile count change and subjective degree of stress 
through a total of 28 periods, each from 7 to 9 hours, 
while on a controlled intake of sodium chloride and 
water and each following 48-hour regulation of 
sodium intake. Periods consisted of (1) 9-hour 
controls, (2) purely emotional stress—second year 
medical final examinations, and (3) physical stresses 
—strong electrical shocks, loud, disagreeable audi- 
tory stimulation and, in 2 cases, immersion of an 
extremity in ice water. 

Results demonstrated that both emotional and 
physical stress altered sodium excretion inde- 
pendently of water excretion, although with quite 
severe physical stress a marked temporary diminu- 
tion in rate of excretion of both water and sodium 
occurred. With moderate emotional stress, water 
excretion was not affected, probably because of a 
slight water diuresis due to the volume of the con- 
trolled intake, but sodium was repeatedly excreted 
more rapidly, giving a marked negative balance in 
6 of the 8 subjects studied. 

This may well indicate that in emotionally 
stressful situations two antagonistic mechanisms are 
activated; one operates toward a naturesis and the 
other toward sodium retention. 


Life Situations, Emotions, and Renal Excretion of 
Fluid and Electrolyte: Retention of Water and 
Sodium; Diuresis of Water. W. W. Schottstaedt,* 
W. J. Grace, L. E. Hinkle and H. G. Wolff..* 
Department of Medicine, University of Oklahoma 
School of Medicine, Oklahoma City and the 
Departments of Medicine (Neurology) and 
Psychiatry, New York Hospital-Cornell Medical 
Center, New York City. 

Studies have been performed with subjects 
both in a carefully controlled laboratory setting 
and while engaged in the routine activities and 
responsibilities of everyday living to establish 
correlations between life situations, emotional 
responses and fluid and electrolyte excretion. These 
studies have shown a decrease in urine volume and 
urine sodium in association with 94 life situations 
evoking feelings of “tension” as compared with 119 
life situations described as “neutral” and “‘tran- 
quil.” The difference in both volume and sodium 
excretion were highly significant (P < 0.001). No 
significant variation in potassium excretion was ob- 
served. 

In 30 observations of situations in which 
feelings of “tension” were dispelled and were fol- 
lowed by feelings of sudden relaxation or “freedom 
from tension,” a major increase in urine volume was 
noted as compared with excretion rates associated 
with situations described as “neutral” and “tran- 
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quil.” This increase in urine volume was highly 
significant (P < 0.001). No increase in urine sodium 
or urine potassium excretion as compared with 
“neutral” periods was observed. 

It is concluded that life situations associated 
with feelings of “tension”? are accompanied by 
marked retention of water and sodium, while feel- 
ings of sudden “freedom from tension” are accom- 
panied by a water diuresis. The mechanism of these 
changes has not been elucidated. 


Measurement of Renal Phosphorus Reabsorption 
in Diagnosis of Hyperparathyroidism. Marcus 
Schaaf,* and Laurence H. Kyle. Department of 
Medicine, Georgetown University School of 
Medicine and the Georgetown University Hospi- 
tal, Washington, D. C. 

The dominant physiologic disturbance in 
hyperparathyroidism, considered to be an abnor- 
mality of urinary phosphorus excretion, has been 
of little diagnostic value. This study concerns meas- 
urement of tubular reabsorption of phosphorus in 
the diagnosis of hyperparathyroidism. Normal sub- 
jects and patients with hyperparathyroidism were 
given a constant intake of calcium and phosphorus 
for 3 to 5 days and then studied in the fasting state 
after moderate hydration. Filtered load of phos- 
phorus was calculated from serum phosphorus 
concentration and endogenous creatinine clearance. 
Subtraction of excreted phosphorus per unit time 
permits estimation of total phosphorus reabsorbed 
and thence % of filtered phosphate reabsorbed. 
Similar information may be obtained from the ratio 
Clp/Cler. Normal subjects demonstrated 91.3 
(+3.3) % reabsorption, whereas average reabsorp- 
tion in 3 instances of hyperparathyroidism was 
58%. To simulate the hypercalcemia of hyperpara- 
thyroidism, phosphorus reabsorption was measured 
during intravenous administration of calcium with 
and without addition of parathyroid hormone to the 
infusate. In the former instance significant depres- 
sion of phosphorus reabsorption occurred. That these 
changes were not the result of renal insufficiency was 
indicated by serial measurements in 1 patient with 
a parathyroid tumor and impaired renal function 
who showed elevation of phosphorus reabsorption 
immediately following operation despite persistence 
of lowered creatinine clearance. This diagnostic 
technic has sufficient precision and simplicity to 
render it of definite value in the diagnosis of hyper- 
parathyroidism. 


A Basis for An Assay of the Diabetogenic Activity 
of Anterior Pituitary Growth Hormone. Morton 
D. Bogdonoff, Edward Scherr, Leonard Lister* 
and Frank L. Engel.* Departments of Medicine 
and Physiology, Duke University, Durham, N. 


C. (Aided by grants from the American Cancer 
Society, administered by the National Research 
Council, and from the Eli Lilly Co.) 

Engel et al. have demonstrated that the rat, 
which is ordinarily insensitive to the diabetogenic 
action of growth hormone, will develop diabetes if 
force-fed a high carbohydrate diet and primed with 
subdiabetogenic doses of ACTH during growth 
hormone treatment. In the present study an attempt 
is made to standardize this response as a basis for 
an assay. The following conditions were established. 
Seven to 10 days were required to reach full tube 
feeding and an additional 10 days of tube feeding 
to assure stable blood sugars. 2.5 mg. of cortisone 
acetate subcutaneously begun 24 hours before and 
continued throughout a 5-day course of growth 
hormone administered subcutaneously once daily 
proved to be the optimal priming dose of adrenal 
hormone. On the 4th and 5th days of hormone treat- 
ment bloods were analyzed for glucose 1, 2 and 3 
hours after morning tube feeding. The pooled results 
for days 4 and 5 as mean + S.E. were as follows: 











Hours P.C. 1 2 3 
Control (8)..... 160 + 13.4/163 + 10.1165 + 7.7 
G.H. (0.55 mg./ 





100 Gm.) (9). .|180 + 18.5)167 + 14.0/154 + 7. 
Cortisone (9)....|180 + 10.7|164 + 5.6 |175 + 9. 
Cortisone + 


2 
3 


G.H. (0.55 

med (6)... 234 + 12.6)200 + 8.4 |207 + 17.5 
Cortisone + 

G.H. (1.1 

me.) (6)....... 303 + 16.7|292 + 32.7/317 + 36.4 





Effects of Cortisone on Hearts and Livers of Ani- 
mals. W. Lane Williams and Charles Upton Lowe.* 
Departments of Anatomy and Pediatrics, Uni- 
versity of Minnesota, Minneapolis, and Statler 
Research Laboratories, Children’s Hospital De- 
partment of Pediatrics, University of Buffalo 
School of Medicine, Buffalo, New York. 

Cardiac glycogen and hepatic nucleic acids, 
protein and carbohydrate were studied in rabbits, 
rats and mice injected with cortisone. Cortisone, 
2.5 to 25 mg./100 Gm. body weight, was adminis- 
tered i.m. for 4 to 6 days. One day after termination 
of cortisone injection, glycogen (PA-S technic) was 
greatly increased in myocardium and _ hepatic 
parenchymal cytoplasm. Hepatic parenchymal 
cytoplasm also showed loss of: (1) ribonucleic acid 
(RNA), as demonstrated by absence of ribonuclease- 
hydrolyzable basophilia; (2) acidophilic protein 
(stained by ponceau 2R at pH 1.3); and, (3) baso- 
philic protein (basophilia not hydrolyzed by ribo- 
nuclease). Alkaline phosphatase (Gomori method) 
and lipid (sudanophilia of frozen sections) were not 
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altered. Glycogen was not increased in skeletal 
muscle. There was no necrosis, and no hepatitis 
or myocarditis. 

Results of quantitative studies of liver were in 
agreement with histochemical findings in showing 
decreased content of RNA and nitrogen, and in- 
creased carbohydrate, all per Gm. wet weight. No 
RNA was demonstrable in mitochondrial or micro- 
somal fractions (sites of majority of RNA in normal 
livers) of centrifuged (saline suspending medium) 
livers of cortisone-injected animals. RNA was in- 
creased in ultracentrifugable and nonsedimentable 
fractions of livers of animals receiving cortisone. 

These changes were reversible in that hepatic 
composition (histochemical and chemical) was 
normal within 5 to 9 days after cessation of cortisone 
injection, and myocardial glycogen had decreased 
to the amount observed in sections of normal hearts 
prepared by the PA-S technic. 


The Effect of Marked Variations in Amino Acid 
Intake on the Metabolic Response to Cortisone 
Acetate. Leonard P. Eliel and Robert P. Heaney.* 
Oklahoma Medical Research Foundation, Okla- 
homa City. (Aided by grants from the American 
Cancer Society and the National Cancer Insti- 
tute.) 

The effects of variations in protein anabolic 
rate on the metabolic response to oral cortisone 
acetate (200-400 mg./day) have been studied in a 
patient who was fed synthetic isocaloric diets of dif- 
fering amino acid content. 

On a zero amino acid intake, administration of 
cortisone resulted in only a slight increase in nitrogen 
excretion, averaging 0.1 Gm./day. Amino acids, 
50 Gm./day, and cortisone were given during a 
subsequent period of marked positive nitrogen 
balance. A slight negative balance was achieved 
only on high doses of cortisone. With an amino acid 
intake of 100 Gm./day, after establishing nitrogen 
equilibrium, cortisone resulted in a prompt negative 
nitrogen balance averaging 1.5 Gm./day. 

Urinary calcium, during administration of 
cortisone, rose 96 and 173 mg./day, at the zero and 
50 Gm. amino acid levels, respectively. Pre-existent 
hypercalcuria confused interpretation of a rise at 
the 100 Gm. level. 

Typical, reproducible effects of cortisone on 
K, P, Na, Cl and H,0 balances, and on circulating 
eosinophiles were exhibited at all amino acid levels. 

These results provide further confirmation of 
the antianabolic effect of cortisone on protein 
metabolism. In the presence of a strong anabolic 
stimulus this effect may be obscured. Some metabolic 
effects of cortisone are manifested independently of 
amino acid intake. 


The Consistency of Urinary Gonadotropin Levels in 
Castrate Women and Their Time Relationships 
to Estrogen Therapy. R. Palmer Howard, Corinne 


Keaty,* Betty Jane Jeter* and Edward C. Reifen- 
stein, Jr. Oklahoma Medical Research Founda- 
tion, Oklahoma City. 

Urinary titers of gonadotropins (FSH) were 
determined by the method of Klinefelter et al. on 
100 specimens from each of 2 castrate women. The 
patients received courses of equine conjugated 
estrogens (‘Premarin’) orally. 10 mg. daily proved 
necessary for prompt and consistent reduction of 
gonadotropin levels. 

In 55 out of 60 assays control levels of urinary 
gonadotropins were >384<768 mU/day or higher. 
After the effect of estrogen therapy was fully 
manifest, levels >96<192 mU/day or lower were 
noted in 42 out of 46 assays. 

In 6 courses of therapy with 10 mg. daily the 
time required for significant reduction of gonado- 
tropin levels was consistently between 8 and 14 
days. The time required for return to pretreatment 
levels after cessation of therapy differed in the two 
patients: less than 10 days on 2 occasions in one, 
18-26 days on 2 occasions in the other. Treatment 
with 5 mg. daily maintained the reduced gonado- 
tropin levels. 

Appreciation of the degree of consistency in 
gonadotropin levels, and knowledge of time rela- 
tionships between initiation or cessation of therapy 
and these levels, are necessary for the proper ap- 
plication of this method in determining the potency 
of estrogenic substances in castrate women. 


A Preliminary Study of the Influence of Androgenic 
and Estrogenic Steroids on the Ultracentrifugal 
and Electrophoretic Patterns of the Serum Alpha 
and Beta Lipoproteins and Globulins in Eu- 
nuchoid Males and Postmenopausal Females. 
Robert H. Furman, R. Palmer Howard and Loyal 
L. Conrad. Oklahoma Medical Research Founda- 
tion, and the Department of Medicine, University 
of Oklahoma School of Medicine, Oklahoma City. 

The remarkably lower incidence of atherosclero- 
sis in premenopausal females and eunuchs has di- 
rected our attention to the effects of gonadal 
steroids on lipid and lipoprotein metabolism. Katz 
et al. demonstrated estrogen prophylaxis against 
experimental chick coronary atherosclerosis, and 
Barr et al. found higher cholesterol concentrations 
in Cohn fractions I and III (beta globulins) of serum 
from males than in serum from females. In the 
female, a greater proportion of the total cholesterol 
was detected in the fraction containing alpha 
globulins. 

The present study includes 1 acromegalic, 1 
panhypopituitary and 3 eunuchoid males and 4 
postmenopausal females. All received gonadal 
steroids, either singly or in combination. Lipopro- 
teins were determined ultracentrifugally (Lewis), 
globulins by conventional electrophoresis and lipids 
by the usual technics. 

Alpha-1 lipoproteins were significantly reduced 
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(occasionally made to disappear) by androgens and 
increased by estrogens. Beta lipoproteins showed 
slight or no decrease, alpha-2 lipoproteins slight 
increase and chemical lipids equivocal changes with 
the steroid doses used. Comparison of ultracentrifuge 
and electrophoresis patterns suggests that these 
steroids influence serum lipoproteins by regulating 
distribution of lipids in association with globulins, 
especially alpha-1 globulins. 


Observations on the Serum Lipid and Lipoprotein 
Patterns following the Administration of Sitosterol 
to Normal Subjects and Patients with Hyper- 
cholesterolemic Nephrosis and Primary Xanthom- 
atous Biliary Cirrhosis. Loyal L. Conrad and 
Robert H. Furman. Oklahoma Medical Research 
Foundation, Oklahoma City. 

After Peterson (1952) demonstrated that add- 
ing soy sterols to the diet prevented hypercholes- 
terolemia and reduced the incidence of atherosclero- 
sis in chiecks fed high cholesterol diets, Pollak 
reported lowered serum cholesterol levels in humans 
fed 5-10 Gm. soy sitosterol daily. Other reports fail 
to confirm his impressive results. 

Seven healthy subjects (mean serum cholesterol 
199-250 mg. %) were fed 15 Gm. soy sitosterol 
daily for 14-47 days, and 2 patients in nephrotic 
stage of chronic nephritis (mean serum cholesterol 
645 and 758 mg. % respectively) were fed 20 Gm./ 
day for 10 days. A consistent lowering of serum 
cholesterol occurred (P < 0.001) which was greater 
in the nephrotic group (26% below mean control 
level) than in the healthy subjects (9%). Other lipid 
fractions, including ultracentrifugally determined 
lipoproteins, failed to change significantly. 

In a patient with obstructive jaundice and 
hypercholesterolemia (primary xanthomatous bili- 


ary cirrhosis) equivocal changes in serum cholesterol 
occurred with corn sitosterol. 

It is concluded that sitosterol has a consistent 
serum cholesterol reducing effect in normocholes- 
terolemic healthy subjects. In hypercholesterolemic 
patients the response is often of greater magnitude 
but appears to be related to the disease process as 
well as to the initial cholesterol level. 


Catheterization of the Internal Carotid Artery for 
Study of Cerebral Metabolism, with Observa- 
tions on Insulin. Ladd W. Hamrick, Jr.* (intro- 
duced by Jack D. Myers). Department of Medi- 
cine, Duke University School of Medicine, 
Durham, North Carolina. 

A major impediment to the study of cerebral 
metabolism in man has been the need for a method 
whereby injections into the internal carotid artery 
can be carried out with ease. Such can now be per- 
formed by utilization of a relatively simple technic. 

A plastic catheter is inserted through the lumen 
of an inlying arterial needle into the common carotid 
artery and pushed cephalad until the tip lies at the 
level of the external auditory canal. Injection of 0.5 
to 1.0 ml. of 1% fluorescein solution produces, under 
ultraviolet light, brilliant fluorescence of the ipsi- 
lateral palpebral conjunctiva and forehead, thus 
verifying the position of the catheter in the internal 
carotid artery. 

Ten such catheterizations have been carried 
out in 8 patients. In 6 of these, intracarotid injec- 
tion of 0.04 units insulin per kg. produced a con- 
sistent fall in arterial glucose level but no increase 
in the cerebral glucose A-V difference and no sig- 
nificant change in cerebral oxygen A-V difference. 

It is concluded that injections into the internal 
carotid artery can be carried out with ease; and 
evidence is supplied that locally injected insulin is 
not fixed by cerebral tissue, as it is by muscle. 


GASTROINTESTINAL SYSTEM 


Significance of Erythema Nodosum in Chronic 
Ulcerative Colitis. Jrving B. Brick and James J. 
Foster.* Georgetown University Hospital, Wash- 
ington, D. C. 

We have studied the incidence and significance 
of occurrence of erythema nodosum in chronic 
ulcerative colitis, a subject which has received scant 
attention. Its importance lies in the possible support 
of the concept of the pathogenesis of ulcerative 
colitis as a collagenous disease recently proposed 
by Levine, Kirsner and Klotz (Science, 114: 552, 
1951). Three cases of ulcerative colitis with ery- 
thema nodosum treated with ACTH have been in- 
tensively studied. Four other cases were also 
studied, an incidence of 7 cases of erythema nodosum 


in 37 cases of ulcerative colitis. It was found that 
arthralgia and conjunctivitis were frequently 
present. Females predominated, only 1 male patient 
being found. Hypersensitivity to drugs did not seem 
to be a factor, nor were infections a common factor. 
Tuberculin test was negative in the 4 patients in 
which it was done. Response to ACTH was satis- 
factory during the acute phase and correlated well 
with the improvement in the colitis. However, re- 
currences of erythema nodosum were not prevented 
by steroid therapy. The nature of the clinical find- 
ings and the response to steroid therapy is interest- 
ing in view of the postulation of ulcerative colitis 
being a collagenous disease. 
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INFECTIOUS DISEASES—ANTIBIOTICS 


The Incidence of Group A Beta Hemolytic Strepto- 
cocci in Miami School Children. Milton S. 
Saslaw and Murray M. Streitfeld. Department of 
Medical Research, National Children’s Cardiac 
Hospital, Miami, Florida. 

Group A beta hemolytic streptococci are much 
more prevalent in Miami, Florida, than would be 
anticipated on the basis of the infrequency of 
rheumatic fever in this area. These organisms were 
recovered from 59 of 1154 throat cultures taken 
monthly, from February through May, 1953, on 343 
presumably healthy children attending the first 
grade in Miami. The positive cultures represented 
47 children who were approximately equally dis- 
tributed among the 3 schools studied. Twenty-five 
had type 12, the only type isolated, with the excep- 
tion of type 28 found in 1 case; 21 strains were not 
typable. 

The finding of 16.3% Group A beta hemolytic 
streptococci in Miami school children suggests that 
factors other than the mere presence of this group 
of organisms in a geographic location play a role in 
its etiologic relationship to rheumatic fever. 

The pathogenicity of the strains encountered 
was not established, as antistreptolysin-O titers were 
not determined and all illnesses in the group were 
not followed up. However, the following observa- 
tions indicate that the organisms isolated were prob- 
able pathogenic: (1) The number of positive cul- 
tures increased in April and May. (2) In April and 
May, there was a shift from nontypable to typable 
strains. (3) Of the 25 children with Group A type 
12 beta hemolytic streptococci, follow-up was 
available in 19; 13 had upper respiratory infections 
themselves or in their families. 

The reported relationship of type 12 Group A 
beta hemolytic streptococcus to epidemics of acute 
glomerulonephritis was not evident, for the strains of 
type 12 isolated in this study did not appear to be 
either nephritogenic or rheumatogenic. 


Combined Streptomycin and Erythromycin Therapy 
in Subacute Bacterial Endocarditis. Ellard M. 
Yow, Lloyd C. Jones* and Ray E. Flake.* De- 
partment of Internal Medicine, Baylor University 
College of Medicine and the Ben Taub Infectious 
Disease Laboratory, Jefferson Davis Hospital, 
Houston, Texas. 

While there have been striking advances in the 
therapy of endocarditis since the discovery of peni- 
cillin, there are still therapeutic failures in about 
20% of cases. The present study was undertaken in 
an attempt to evaluate the effect of erythromycin 
alone and in combination with other antibiotics in 
the treatment of patients with endocarditis failing 
to respond to previous therapy. Ten patients were 


treated, including 1 with an acute micrococcic endo- 
carditis, another with subacute micrococcie endo- 
carditis, and 8 with streptococcic endocarditis. 

Erythromycin was administered alone to 3 
patients, resulting in a transient suppression of the 
infection in 1. It was given in combination with 
streptomycin to 8 patients. There was bacteriologic 
and clinical evidence of cure in 6 of these patients. 
One died of heart failure during therapy and in 
another, the organism was found to be resistant to 
streptomycin. This patient responded to treatment 
with erythromycin and bacitracin. 

It may be concluded from this study that 
erythromycin alone is of little value in the treat- 
ment of endocarditis. When used in combination 
with streptomycin against susceptible organisms, it 
was effective in 6 patients. 


The Metabolic and Bactericidal Activity of Human 
Leukocytes Exposed to M. Aureus. Caroline 
Becker,* Rosalie Green* and Samuel Martin. 
Department of Medicine, Duke University 
School of Medicine, Durham, North Carolina. 
(Supported in part by a research grant, G-3476, 
from the National Institute of Health, Public 
Health Service, and the Baxter Laboratories.) 

As a part of a study on the interrelationship of 
leukocyte metabolism and resistance to infectious 
diseases, the correlation of metabolic behavior of 
human leukocytes and their bactericidal activity 
against M. aureus was measured in vitro. 

Blood was collected from healthy fasting donors. 
The leukocytes were separated and concentrated by 
dextran sedimentation in a nonwetting system. A 
coagulase positive M. aureus washed from a 6-hour 
agar slant was used. 

M. aureus in a ratio of 1/100 WBC or less 
caused a diminution in lactate production. In other 
experiments leukocytes were incubated for 4 hours 
under various environments and M. aureus then 
added. The lactate production and survival of 
bacteria were measured during the following hour. 
With glucose (100 mg.%) over 85% of the organisms 
were killed and there was a sharp drop in lactic acid 
production which was noted immediately after 
addition of the organism. Glutathione depressed 
the lactate production and markedly inhibited bac- 
tericidal activity. Simple washing of cells markedly 
inhibits this capacity without influencing lactate 
production. Variations in oxygen tension did not 
alter lactate or bacterial survival. Work by Dubos 
has shown that alpha ketoglutarate blocked the 
bactericidal activity of organic acids. In this system 
it increased lactate production but diminished the 
killing capacity. Hydrocortisone diminished lactate 
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production and caused slight diminution in bac- 
tericidal activity. 

The data presented show that metabolic altera- 
tions in the leukocyte in vitro are associated with 
varying ability of the cell to destroy bacteria. Some 
of these metabolic changes may correlate with 
states associated with decreased resistance to bac- 
terial infections. 


Studies on the Absorption of an Insoluble Sulfona- 
mide Converted to Soluble Form in the Intestinal 
Tract. Ray E. Flake,* John Griffin,* Edna Town- 
send* and Ellard M. Yow. Department of Internal 
Medicine, Baylor University College of Medicine 
and the Ben Taub Infectious Disease Laboratory, 
Jefferson Davis Hospital, Houston, Texas. 

The renal complications of the absorbable sul- 
fonamides are closely related to their solubility. It 
is more difficult, however, to mask the bitter taste 
of the soluble forms of these drugs. This is a prac- 
tical problem in the administration of sulfonamides 
to children. 


A sulfonamide compound (RO-2-6222) has been 
developed that is quite insoluble and tasteless in a 
suspension. In the small intestine it is converted 
and absorbed as a soluble sulfonamide (sulfisoxazole). 
The present study deals with the absorption, dis- 
tribution, and urinary excretion of RO-2-6222 in 26 
adults and 20 children. Peak levels following the 
administration of single doses were reached in 4 to 
6 hours in adults and at 3 hours in children. Sig- 
nificant serum levels were detected for over 24 
hours. Following the administration of the drug, 
every 4 hours there was a cumulative effect for the 
first 3 or 4 days when maximum levels were reached. 
Levels in the spinal fluid reflected evidence of ade- 
quate diffusing across body membranes. The rate 
of excretion and rate of absorption were slower than 
that observed with other sulfonamides. It was found 
that larger doses of RO-2-6222 were required to 
obtain comparable levels usually seen with other 
sulfonamides. 


KIDNEY AND URINARY TRACT 


The Bacterial Flora of Chronic Pyelonephritis in 
Renal Clinic. George E. Schreiner and James D. 
Kramer.* Department of Medicine, Georgetown 
University, School of Medicine, Washington, 
D.C. 

In recent years urinary tract infections have 
succeeded respiratory infections as the most com- 
mon infectious disease problem in hospitalized pa- 
tients. When viewed from the problem of renal 
disease, chronic pyelonephritis is more common than 
all other forms of kidney disease combined. Al- 
though such incidence figures are important in 
indicating trends, they represent a heavily weighted 
group by virtue of selection of hospital subjects 
from among the seriously ill. In contrast there has 
been a paucity of data collected on ambulatory pa- 
tients. 

The present study summarizes the bacteriologic 
experience gained in the first 2 years of operation 
of a renal clinic which represents the first clinic in 
the District of Columbia to be specifically devoted 
to medical renal disease. (For purposes of this ab- 
stract, only 19 months are included.) 

77% of all patients had urine cultures for a 
total of 162 total cultures of which 114 (70% of all 
cultures) were positive. 79% of the patients cultured 
were positive. Of the positive cultures 64% grew 
out a single organism, the remainder had multiple 
strains. A total of 164 strains were isolated. 90% of 
these were included in the 8 most frequently occur- 
ring organisms which are tabulated: 


N % Total 


° oO. 
Organism Cultures | Strains 








. Hemolytic staphylococcus au- 


1 

OM A Neca rhea dare Wes are me ecatet pists 57 35 
2. Escherichia Coli..............] 27 16 
3. Aerobacter Aerogenes......... 21 13 
4. Streptococcus fecalis........... 12 7 
§. Bactiius Proteus... ..........55 9 5 
6. Alpha Hemolytic Streptococcus. 9 5 
7. Non-hemolytic staphylococcus 

MMII cores circa hea stare cox custace Nrdatots ies * 
8. Beta Hemolytic Streptococcus. . 5 


The remainder of the positive strains included 
Colon Intermediate, Diphtheroids, B. Subtilis, 
Pseudomonas, B. mycoides, Paracolon escherichia 
and Paracolon Intermediate, yeasts. 

If one excludes the cultures positive for staphyl- 
ococcus which may or may not be a common con- 
taminant, gram negative rods offer the largest bac- 
teriologic problem in the management of chronic 
pyelonephritis. 


The Relation of Ammonia Excretion to Urine pH. 
Floyd C. Rector, Jr.,* Albert D. Roberts, Jr.,* 
John Copenhaver* and Donald W. Seldin. De- 
partments of Internal Medicine and Pharmacol- 
ogy, Southwestern Medical School of the Uni 
versity of Texas, Dallas. 

Carbonic anhydrase inhibitor (Diamox) re- 
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presses the renal secretion of free hydrogen ion. To 
elucidate the relationship between H+ secretion and 
ammonia secretion, rats were given Diamox for 14 
days: urine was analyzed for pH, titratable acid and 
ammonia; serum and muscle were measured for 
their electrolyte composition; glutaminase activity 
was determined in kidney homogenates. 

Diamox results in a sustained rise in urine pH 
and fall in titratable acid excretion. Despite this 
partial suppression of the renal secretion of acid, the 
excretion of ammonia rose in a compensatory man- 
ner in experimental animals. The compensatory 
increase in ammonia secretion was incomplete inas- 
much as a mild acidosis developed, the serum CO, 
content being 19.0 + 2.2 mEq./L. Paralleling the 
increased ammonia excretion, renal glutaminase 
activity rose to 2246 + 487 uM NH;/100 mg. dry 
tissue/hr. in the experimental group from 788 + 
39 uM NH;/100 mg. dry tissue/hr. in controls. 
Intracellular potassium decreased from 51.4 + 
1.2 mEq./1000 Gm. fat free dry muscle (FFDM) in 
controls to 37.9 + 6.1 mEq./100 Gm. FFDM in 
experimental animals. 

Despite inhibition of hydrogen ion formation 
and elevated urine pH, renal glutaminase activity 
and ammonia secretion increased. Therefore, am- 
monia secretion is at least partially independent of 
urine pH, and seems to parallel glutaminase ac- 
tivity. The increased glutaminase activity may be 
related to depletion of cellular potassium. 


Observations on the Renal Hemodynamic Response 
to Vasopressor Agents When Administered to 
Patients with Hypotension. H. Liston Beazley* 
and John H. Moyer. Cardiac Clinic, Jefferson 
Davis Hospital and the Departments of Medicine 
and Pharmacology, Baylor University College of 
Medicine, Houston, Texas. 

In acute clinical shock, the therapeutic aim 
should not only be restoration of blood pressure but 
reversal of impaired renal function. Vasopressor 
agents such as aramine and norepinephrine are ef- 
fective in restoring blood pressure in this entity. 
Experimental observations indicate, however, that 
when normotensive dogs are rendered hypertensive 
following intravenous norepinephrine, a significant 
reduction in GFR and RBF occurs. Comparable 
studies were done in 18 normotensive humans using 
norepinephrine and aramine. Here, too, a reduction 
in RBF occurred when these patients were rendered 
hypertensive. If a similar effect occurred in patients 
in shock with the associated renal ischemia and 
impaired renal function, it might preclude the use 
of these agents in many cases. The present study was 
undertaken to observe the renal hemodynamic ef- 
fects of vasopressor agents in hypotensive patients. 
GFR was determined by inulin clearance and RBF 
by PAH clearance. Nine patients were rendered 
hypotensive with Arfonad, a ganglionic blocking 
agent, with resultant diminution in GFR and RBF. 


When the blood pressure was restored to normoten- 
sive level with intravenous pressor agents, there 
was a return of renal function toward normal. 
Similar studies were done in a group of patients in 
normal volemic shock of various etiologies with res- 
toration of blood pressure to normal. Renal func- 
tion improved, i.e., GFR and RBF increased. Vaso- 
pressor agents appear not only to elevate blood 
pressure in hypotensive states, but to improve com- 
promised renal function. This effect is somewhat 
counteracted if normotensive levels are exceeded. 


Inulin and NaPAH Clearances, Sodium and H.O 
Excretion in Supine Exercising Cardiac Patients. 
Oscar W. Freeman,* Joseph S. Wilson* and A. J. 
Merrill. Department of Internal Medicine, Emory 
University School of Medicine, Grady Memorial 
Hospital, Atlanta, Georgia. 

Other investigators have found consistently 
decreased Na excretion in normal and cardiac sub- 
jects during exercise, irrespective of GFR changes. 
Twenty-four hour Na excretion studies in this 
laboratory, with and without exercise, cast some 
doubt on these findings. 

The present studies, done in supine position to 
eliminate postural effect, include 10 cardiac sub- 
jects on digitalis and diuretics. Patients were urged 
to exercise consistently and strenuously for a 15 
minute period. Two types of responses were noted. 
In 4 compensated and clinically milder cardiacs, no 
consistent change or correlation of GFR and Na 
excretion occurred. In 6 more severe cardiacs GFR 
consistently fell below 70 cc. minute during exer- 
cise. Without exception, Na excretion was dimin- 
ished to a comparable degree. During exercise, GFR 
averaged 98.7% and Na excretion 80.7% of control 
in milder cardiacs; GFR averaged 41.8% and Na 
excretion 36.4% of control in more severe cardiacs, 
with corresponding decrease in RPF. Urine volume 
changed independently of GFR and Na excretion. 
In recovery periods, Na excretion tended to lag 
behind GFR in its return toward control values. 

Na excretion is influenced by several factors 
and during control periods it varied irrespective of 
GFR. During exercise periods, however, when GFR 
fell significantly, Na excretion always showed a 
comparable diminution. Fifteen normals responded 
with no consistent change or correlation of GFR and 
Na excretion, as did compensated cardiacs. 

These findings suggest that the results of others 
may have been due to posture. 


Histochemical Evidences of the Site of Action of 
Mercuhydrin Upon the Renal Tubules. Edward 
Rennels* and Arthur Ruskin. University of Texas 
Medical Branch, Galveston. 

It has been demonstrated in vitro that 10° M 
Mercuhydrin inhibits succinic dehydrogenase ac- 
tivity in the rat heart and kidney approximately 
50%. Since there are conflicting opinions as to 
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whether mercurials act upon the proximal or distal 
convoluted tubules of the kidney (or both), the 
histochemical demonstration of succinic dehydro- 
genase activity in the renal tubules was utilized to 
study the possible site of mercurial action. 

The method utilizes reduction of neotetrazolium 
in the presence of viable renal sections (50 u) and 
succinate to colored formazan, which is deposited 
at the site of succinic dehydrogenase activity. 
Almost 100 female rats of the Holtzman strain were 
successfully employed: 10 controls, and the rest 
injected subcutaneously with Mercuhydrin 10-40 
(mostly 20) mg.% (of Hg). In some instances, BAL 
(or l-cysteine or glutathione) in equimolar or larger 
concentrations was injected simultaneously with 
Mercuhydrin. 

Enzymatic inhibition, first and especially in 
the proximal convoluted tubules was uniformly 
seen in the Mercuhydrin-injected rats, especially at 
48 hours. This was prevented in vivo by BAL, 
but not, except directly in vitro, by l-cysteine or 
glutathione. These results are compatible with the 
known pathologic and diuretic-antidiuretic effects 
of the drugs concerned. 


Bioassay of Oral Diuretics. Charles L. Spurr, Ralph 
V. Ford* and John H. Moyer. V. A. Hospital and 
the Departments of Medicine and Pharmacology, 
Baylor University College of Medicine, Houston, 
Texas. 

Four drugs were selected for study: Neohydrin, 
60 mg.; Diamox, 750 mg.; Dirnate, 6 Gm.; Cumer- 
tilin, 60 mg. The drugs were given in 3 divided doses 
daily for 2 consecutive days. Patients with minimal 
heart failure controlled on constant sodium intake, 
which resulted in slow retention of fluid, were fol- 
lowed by measurement of electrolyte excretion 
(Na, K, Cl), urine volume, and body weight. 
Diuretics were given only at a constant base line 
weight for each patient. 

In support of the use of sodium excretion as a 
measure of response to a diuretic, the following 2 
facts were noted: First, on the basis of a large 
number of tests of both oral and parenteral diuretics, 
a reasonable correlation between sodium excretion 
increase and additional water loss was found. Sec- 
ond, the response to the diuretics was more con- 
sistent when measured in terms of sodium excretion 
than in terms of water excretion. Indeed, the coef- 
ficient of variation (s/x) was larger for water loss 
than for sodium excretion in 12 out of 13 series of 
tests. A simple, nonparametric test shows that this 
result is statistically significant (P = 0.0026), and 
hence the coefficient of variation cannot be regarded 
as equal for the 2 measures. The coefficient of varia- 
tion for body weight change was 3 to 5 times larger 
than that for water excretion. 

The mean increase in milliequivalents of 
sodium excretion was as follows: Neohydrin, 51.27 + 
25.48; Diamox, 50.9 + 28.85; Dirnate, 37.3 + 


28.72; and Cumertilin, 20.79 + 18.68. The standard 
error was 31—constant in each case. While these 
levels of sodium excretion are not statistically dis- 
tinct, there is a difference in distribution of the 
response to the 4 drugs into 2 groups. The first 
group with a mean sodium increase to 16, which was 
smaller than the standard error of the control sodium 
excretion, consisted of 78% of the patients receiving 
Cumertilin, 57% Dirnate patients, 33% Neohydrin, 
and 14% Diamox. The second group with a mean 
sodium increase of 45 to 91 mEq. consisted of 76% 
of the patients receiving Diamox, 67% of those re- 
ceiving Neohydrin, 43% Dirnate, and 22% Cumer- 
tilin. 


A Comparative Clinical Study of 2 Oral Mercurial 
Diuretics (3-chloromercuri-methoxypropylurea 
(Neohydrin) and 8 (2’methoxy-3’hydroxymercuri- 
propyl)-coumarin-3 carboxylic acid—theophylline 
(Cumertilin). William E. Lawrence,* Stanley S. 
Kahn* and Abner B. Riser* (introduced by 
Howard L. Holley.). Department of Medicine, 
Medical College of Alabama, Birmingham. 
(Neohydrin supplied by Lakeside Laboratories, 
Inc., Milwaukee, Wisconsin; Cumertilin supplied 
by Endo Products, Inc., Richmond Hill, New 
York.) 

Twenty-four ambulant adult patients in chronic 
congestive heart failure were administered, in suc- 
cession 3-chloromercuri-methoxypropylurea (Neo- 
hydrin) and 8 (2’methoxy-3’hydroxymercuri- 
propyl)-coumarin-3 carboxylic acid—theophylline 
(Cumertilin) as the only diuretic agent in the regime 
of treatment. Prior to this, the patients had been 
maintained on conventional doses of parenteral 
Mercuhydrin for extended periods. All were main- 
tained on digitalis leaf and were compensated to a 
degree compatible with ambulant activity. Neo- 
hydrin was administered for periods ranging from 
3 to 4.5 months with an average of 3.5 months. 
The dosage of Neohydrin was adjusted in order to 
achieve the best possible clinical effect, and the 
compensation of all patients was maintained 
throughout this period to an extent comparable 
with that attained with previous Mercuhydrin 
therapy. At the end of the course of Neohydrin, the 
patients were administered Cumertilin in amounts 
approximating as closely as possible the previous 
doses of Neohydrin. The regime of treatment other- 
wise remained the same. Ten (41.7%) of the patients 
reverted to congestive failure following the substitu- 
tion of Neohydrin with Cumertilin, over intervals 
ranging from 2 to 12 weeks. The average weekly 
mercury intake in the form of Cumertilin for the 
group developing congestive failure was 332 mg. 
The previous average weekly dose during Neohydrin 
therapy was 275.5 mg. Hg. Toxic symptoms were 
encountered in 3 patients receiving Cumertilin. 
Two developed gingivitis and 1 patient complained 





of nausea after taking the preparation. Among the 
same group, while on Neohydrin, 6 developed signs 
of gastrointestinal irritation and 3 developed 
gingivitis. On the basis of this limited clinical study, 
it appears that Neohydrin produces a superior 
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clinical effect when compared with Cumertilin given 
in comparable amounts. An adequate comparative 
evaluation of toxicity can be accomplished only 
after the observation of patients receiving Cumertilin 
has been extended over a more prolonged period. 


LIVER AND BILIARY TRACT 


The Variability of Esophageal Varices in Portal 
Cirrhosis. Irving B. Brick and Eddy D. Palmer.* 
Georgetown University Hospital, Washington, 
D.C. 

This study was undertaken to determine the 
variability or stability of esophageal varices in 
portal cirrhosis. This seems important to determine 
in view of the fact that the surgical procedures pro- 
posed to treat portal hypertension, of which esoph- 
ageal varices are a major clinical manifestation, are 
hazardous and trying for the patient. Serial esopha- 
goscopic evaluation of varices in 60 patients with 
liver biopsies showing portal cirrhosis and compari- 
son with the changes in clinical signs related to cir- 
rhosis revealed no constant, direct or indirect, re- 
ciprocal relationship between size and severity of 
the varices and hepatomegaly, splenomegaly and 
ascites. The state of esophageal varices cannot be 
estimated from changes in physical findings. It was 
found that the size and extent of esophageal varices 
secondary to portal cirrhosis do not necessarily 
parallel the changes in severity of the cirrhosis or 
its secondary effects. Found also was an imperfect 
correlation between changes in portal venous pres- 
sure, measured transesophageally, and changes in 
the size of the varices. Esophageal varices were 
found to appear and disappear, in some cases, under 
the conditions of a static clinical picture. This 
spontaneous variation cannot be explained at this 
time, but indicates that a single esophagoscopic 
examination with relation to size and severity of 
esophageal varices may be misleading. More inten- 
sive study of the fluctuations of esophageal varices 
in medically treated patients with cirrhosis seems 
of great importance in view of these findings. 


A New Measure of Hepatic Function: Desoxy- 
ribonuclease Extraction. N. B. Kurnick and Ana 
E. Carrera.* Department of Medicine, Tulane 
University School of Medicine, New Orleans, 
Louisiana. (Supported in part by grants from the 
National Heart Institute, U. S. Public Health 
Service (H-714(C3)); the American Cancer So- 
ciety and the Life Insurance Medical Research 
Fund) 

We have previously observed that in human pa- 
tients the serum desoxyribonuclease (DNase) 
activity (pH 7.5) was regularly greatly increased in 
hepatitis but not in obstructive icterus. This led to 
the investigation of the action of the liver on 





DNase in rats. It was found that the portal vein 
contains much more DNase than the hepatic vein in 
normal animals. Bile contains a slightly higher con- 
centration than portal blood, and liver tissue has 
a much higher concentration. No DNase inhibitor 
is demonstrable in either blood or hepatic tissue. 
The “extraction” of DNase on liver perfusion is 
suppressed by anoxia or CC], intoxication. Ligation 
of the hepatic duct just below the confluence of the 
hepatic ducts into a common duct produces no 
reduction in the capacity of the liver to “extract” 
DNase from portal blood even after 4 days. Thus, 
the action of the liver is not simply to excrete the 
DNase in the bile. The fate of DNase in the liver 
remains unknown, but it may serve a metabolic 
function. 


The Diagnostic Value of the Serum Mucoprotein 
Level in Hepatobiliary Disease. Thomas L. 
Gorsuch,* Florence L. Jones* and Emmanuel E. 
Mandel. Communicable Disease Center, Public 
Health Service, U. S. Department of Health, 
Education, and Welfare; the Departments of 
Medicine and Pathology, Emory University 
School of Medicine; and Grady Memorial Hos- 
pital, Atlanta, Georgia. 

This study was undertaken because of reports 
indicating reduction of serum mucoprotein (M) in 
hepatocellular disease and elevation in neoplasia or 
“extrahepatic” inflammation. M was measured as 
mg. biuret peptide per 100 ml. following differential 
precipitation with perchloric and phosphotungstic 
acids. 

In 40 healthy adults and 30 hospital controls, 
90% of values ranged from 40 to 90 mg. for males 
and 35 to 72 for females. In 31 patients with viral 
hepatitis, M ranged from 13 to 133 mg., being sub- 
normal in 25, normal in 4 patients having low-grade 
jaundice, and elevated in 2 cases complicated by 
pheumonia and mastitis, respectively. Normal or 
high levels were found in 2 cases of leptospiral and 
in 1 of amebic hepatitis. The M range was 11 to 
214 mg. in 27 patients with cirrhosis. Sixteen of these 
had extrahepatic complications and normal or 
elevated levels; of the remaining 11, 7 cases (2 
posthepatitic) had subnormal and 4, normal levels. 
None of 14 patients with benign and 23 with malig- 
nant biliary tract disease had subnormal levels, but 
about 34 of each group showed distinct elevations. 
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Six cases of hemolytic jaundice likewise exhibited 
normal or high levels. 

Thus, the lower limit of the normal M range 
appears to provide a useful dividing line between 
parenchymal and obstructive jaundice; subnormal 
levels are indicative of hepatocellular disease, being 
more reliable than positive cephalin flocculation or 
thymol turbidity reactions. The diagnostic contribu- 
tion of normal or elevated levels is more limited and 
depends upon judicious interpretation. 


Peculiar Crystals Occurring in Bile and Associated 
with Biliary Tract Disease.* Kerrison Juniper, 
Jr.* and Napier Burson. Medical Service, Veterans 
Administration Hospital, Atlanta and the Depart- 
ment of Medicine, Emory University School of 
Medicine, Atlanta, Georgia. 

Certain peculiar objects have been seen in bile 
specimens of over 200 medical drainages of the gall- 
bladder. These objects vary from 7 to 30 microns in 
size and are of 3 general types: (1) Yellow or green 
spheres, and crystals resembling trichuris ova, with 
or without concentric laminae, have been seen in 
a number of cases, always associated with biliary 
tract disease. In practically every case, either radio- 
opaque gallstones or gallstones of hemolytic origin 
were present. (2) Grey, opaque objects of dumbbell, 
rod, or spherical shape have been associated, for 
the most part, with radio-opaque gallstones. (3) 
Circular, flat, clear crystals with a 4- to 6-pointed, 
star-shaped center have been seen in a number of 
cases of gallbladder disease. 

The above-described objects have been seen 
in 14 cases of gallbladder disease, including 4 cases 
of gallstones of hemolytic origin and 5 cases of radio- 
opaque gallstones. Definite conclusions cannot be 
drawn as to their significance. However, presence of 
these yellow or green crystals in large amounts sug- 
gests either radio-opaque gallstones or gallstones of 
hemolytic origin. The grey objects suggest presence 


of calcium salts different from calcium bilirubinate 
or calcium carbonate, and lead one to suspect that 


radio-opaque gallstones may contain calcium in 
another form of salt. 


Studies on the Interference with Cholecystographic 
Dye Excretions by Hyperbilirubinemia. Spalding 
Schroder. Emory University School of Medicine, 
Emory University, Georgia. (Supported by U. 8S. 
Public Health Service Grant-in-Aid A 122 (c).) 

It is difficult to accomplish gallbladder visualiza- 
tion in jaundiced patients even in the absence of 
gallbladder disease. This has generally been at- 
tributed to impairment of the excretory function of 
the liver cells, which is also responsible for the in- 
ability to excrete bilirubin, resulting in clinical 
jaundice. To our knowledge, it has not been demon- 
strated that the mere presence of hyperbilirubinemia, 
in the absence of liver disease or extrahepatic 
biliary obstruction, is sufficient to interfere with 
the excretion of a gallbladder dye. Other investiga- 
tors have demonstrated competitive interference 
between selective liver functions, including ex- 
cretory mechanisms, but no studies have been re- 
ported regarding interference with cholecystographic 
dye excretion by hyperbilirubinemia. 

Measurements of iodine excretion in the bile 
have been carried out in cannulated dogs following 
the injection of Priodax, and compared to the levels 
found when Priodax and bilirubin have been in- 
jected simultaneously. In 6 dogs there was a sig- 
nificant reduction in the bile iodine levels when 
bilirubin was injected simultaneously with Priodax, 
while in 1 dog this was not observed. These data 
imply that hyperbilirubinemia alone, in the absence 
of parenchymal liver disease or extrahepatic biliary 
obstruction, interferes with the excretion of Priodax, 
and may account for the difficulty in accomplishing 
gallbladder visualization in jaundiced patients. 


NEOPLASTIC DISEASE 


6-Mercaptopurine in the Treatment of Acute 
Leukemia of Adults. B. R. Gendel and G. I. 
Plitman. Medical Service, V. A. Medical Teaching 
Group Hospital (Kennedy Hospital), Memphis, 
Tennessee. 
6-Mercaptopurine, a recently synthesized 
purine antagonist, has been found to be effective in 
the treatment of acute leukemia. We have treated 
6 adult male patients with this drug. There were 
2 cases of acute granulocytic, 1 subacute granulo- 
cytic, 1 subacute myelomonocytic, and 2 acute 
“blast crisis” of chronic granulocytic leukemia. 
Patients’ ages varied from 33 to 76 years. Two pa- 
tients had no previous treatment; others had several 
forms of treatment without effect. The course of 


the disease was unaltered in 4 cases. One patient 
with previously untreated acute granulocytic 
leukemia showed on a 6-MP dosage of 2.5 mg. per 
kg. of body weight a significant, though transient, 
hematologic response consisting of a fall in leukocyte 
count from 60,500 with 84% blasts to normal levels 
with no blasts. The marrow picture reverted from 
typical acute leukemia to practically normal status. 
Hepatomegaly was decreased, but the erythrocyte 
count did not rise. A patient with subacute myelo- 
monocytic leukemia on the same dosage of 6-MP 
showed a drop in leukocyte count from 42,000 with 
38% blasts to 2,150 with 2% blasts. Gum hyper- 
trophy and skin lesions improved but the course 
was unaltered. Side effects of diarrhea and dyspepsia 





occurred in patients taking the drug 2 weeks or 
longer. 

It would appear that 6-MP is another metabolic 
antagonist which may be of value in the treatment 
of acute leukemia, although, as in the case of folic 
acid antagonists, the results are apparently better 
in children than in adults. 


The Clinical and Hormonal Response of Patients 
with Advanced Breast Cancer to Conjugated 
Estrogens (Equine). Albert Segaloff, Douglas 
Gordon, Ralph A. Carabasi,* Benjamin N. Hor- 
witt,* Joseph V. Schlosser* and Paul J. Murison.* 
Endocrine Research Laboratory of the Alton 
Ochsner Medical Foundation and the Department 
of Medicine, Tulane University, School of Medi- 
cine, New Orleans, Louisiana. 

Eleven of 33 patients with advanced breast 
cancer showed objective regression of lesions when 
given conjugated estrogens (equine) orally in dosage 
of from 714 to 30 mg. per day with 28 of the patients 
receiving 15 mg. per day. None of the 5 patients 
under 50 years of age showed objective improvement 
despite the fact that no patient was treated unless 
she was at least 5 years postmenopausal. 

The most striking effect on hormonal excretion 
was seen in the reduction of urinary gonadotrophic 
hormones, whether measured by the mouse uterine 
weight method, the immature hypophysectomized 
rat ventral prostate method, or by the mouse 
ovarian hyperemia method. There was no consistent 
effect upon the urinary excretion of prolactin. The 
patients had essentially no pregnanediol chromogen 
before or during therapy. There were no significant 
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changes in the excretion of 17 ketosteroid, formalde- 
hydogenic corticoids, uric acid, creatin, or creatinine. 

It is interesting to note that in 3 patients there 
was a reduction of the size of the lesions following 
withdrawal of therapy. 

Six of the patients bled vaginally while under 
therapy; the earliest started at 3 weeks and the 
latest at 7 months. 


Serum Electrophoretic Patterns in Primary Amyloi- 
dosis Complicated by Multiple Myeloma. Join 
P. Colmore and Leonard P. Eliel. Department of 
Medicine, University of Oklahoma School of 
Medicine and University Hospitals and the 
Oklahoma Medical Research Foundation, Okla- 
homa City. 

The chemical composition of the amyloid ma- 
terial in primary amyloidosis is as yet undefined, but 
it has been suggested that the serum of patients 
having primary amyloidosis shows a distinctive 
electrophoretic pattern which may be of diagnostic 
value. Two cases will be reported of primary amyloi- 
dosis associated with multiple myeloma in which 
both diagnoses were made antemortem. In both 
cases the amyloidosis was the presenting problem, 
the macroglossia being the most striking physical 
finding. The diagnosis of multiple myeloma was 
made on the basis of characteristic bone marrow 
findings and definite radiographic evidence of 
osteolytic lesions. In both cases the electrophoretic 
patterns of the serum were abnormal with each 
showing elevation of the beta globulin fraction asso- 
ciated with an abnormally low gamma globulin. One 
patient also showed a striking elevation of the 
alpha-2 globulin fraction. 


PHARMACOLOGY AND THERAPEUTICS 


Prophylactic Use of Calcium Disodium Ethylene- 
diamine Tetra-Acetate (EDTA) and Tetra- 
Sodium EDTA in Lead Poisoning. Warren C. 
Gregory,* and Sidney Kaye* (introduced by Byrd 
Leavell). Department of Pediatrics, University of 
Virginia Hospital, Charlottesville and Department 
of Health, State Medical Examiner, Toxicology 
Laboratory, Richmond. (Calcium Disodium 
Ethylenediamine Tetra-Acetate (EDTA) and 
TetraSodium EDTA supplied for this study by 
Dr. Norman Karr, Riker Laboratories, Inc., 
Los Angeles, California.) 

A 17-month-old infant with lead poisoning, who 
had previously received a 5-day course of calcium 
EDTA with excellent results, was retreated with 
sodium EDTA to effect forced osteolytic deleading. 
Evaluation of urine lead output before, during, and 
after treatment showed 20 to 30 fold increase in 
lead excreted each 24 hours while under treatment. 
The drug was given intravenously slowly over 


a 6-hour period with no deleterious effects. Periodic 
checks for signs of pathologically low ionized serum 
calcium levels were negative. 

The dose recommended is 1.0 Gm. per day per 
30 lbs. body weight dose in 250-300 ec. 5% G/W 
or N/S by slow drip over 6-hour period. This dose is 
administered once daily for 5 days. 


The Effect of the Disodium Calcium Salt of Ethyl- 
enediaminotetraacetic Acid in Chronic Lead In- 
toxication. John F. Wade, Jr.,* and Walter B. 
Frommeyer, Jr. Medical Service, V. A. Hospital, 
Birmingham, Alabama, and The Department of 
Medicine, Medical College of Alabama, Birming- 
ham. 

The effect of EDTA was studied in one case of 
chronic lead intoxication to obtain data on the rate 
of lead excretion and the effect of the drug on the 
plasma prothrombic concentration and _ clinical 
course of the condition. 
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Pretreatment laboratory studies for 3 days by 
standard methods included 24 hour urinary lead 
excretion, complete hemogram, urinary copropor- 
phyrin, liver function tests, bleeding, clotting and 
prothrombin times and serum and plasma electrolyte 
and acid-base balance determinations. 

500 mg. EDTA in 500 ml. of saline were ad- 
ministered intravenously over a period of 1 hour. 
At 6 hours the urinary lead excretion was 5.87 
mg./L., at 12 hours 6.51 mg./L., and at 24 hours 
3.4 mg./L. On the subsequent 2 successive days at 
the same dosage 24 hour lead excretions were 18.0 
and 21.1 mg./L. respectively. Lead excretions re- 
verted to 1.2 mg./L. upon withholding the drug and 
became elevated at will upon reestablishment of 
therapy. Within 4 hours after administration of 
EDTA the patient was completely free of pain and 
has remained so since that time. Hypoprothrombine- 
mia was not observed. Basophilic stippling during 
the 15-day period of treatment decreased from 1.9/ 
1000 RBC to 0/1000 RBC. Urinary coproporphyrin 
markedly decreased and the Van den Bergh became 
normal. All other determinations were unchanged. 

No untoward effects were observed. In the 
presence of an essentially normal liver alteration of 
prothrombin does not occur. Maximum lead excre- 
tion occurs within 6 hours after the administration 
of EDTA. It is concluded that EDTA offers the 
first reliable and effective agent available for treat- 
ment of lead poisoning. 


Method for the Determination of Intrapulmonary 
Mixing. E. Blair,* J. B. Hickam and R. Frayser.* 
Department of Medicine, Duke University School 
of Medicine, Durham, North Carolina. 

For evaluating pulmonary function it is desir- 
able to have a good and convenient measure of the 
equality of intrapulmonary gas mixing. In the pres- 
ent open circuit method, a 50% He, 50% Oz mixture 
is breathed for 15 minutes, to reach substantial 
gaseous equilibrium. The subject is then switched to 
oxygen and the expired air stream is continuously 
analyzed for helium by a katharometer. All expired 
gas is collected for residual air determination. The 
“wash-out curve” of helium concentration against 
time is plotted on semilogarithmic paper. The final 
straight line portion characterizes that part of the 
lung which has the slowest ventilation rate. It is 
possible to estimate the volume and ventilation of 
this “slow component.” Trials with models give 
good verification. 

Normal subjects usually have a definite, though 
small “slow component.” There is considerable 
variation in this, but the same pattern is fairly 
regular in a given normal subject. Persons with 
emphysema characteristically show a large “slow 
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The Oximetric-Photic Flicker Profile: A New 
Neurophysiologic Tool in the Appraisal of Cen- 
trally-Acting Drugs. Robert A. Schneider, with 
the technical assistance of Ruth Doelling.* De- 
partment of Medicine, University of Oklahoma 
School of Medicine, Oklahoma City. 

In an earlier study in which peripheral arterial 
oxygen saturation was measured in the capillary 
bed of the finger nail fold by a spectroscopic method, 
it was shown that varying frequencies of photic 
flicker from a stroboscope altered the peripheral 
oxygen saturation in a predictable manner which 
was uniform for healthy adult subjects. 

The normal oximetric-photic flicker profile 
pattern is consistently altered by the drug Chlor- 
promazine (S.K.F. 2601-A) and a ‘“decompensated”’ 
profile showing constant relative anoxemic values 
results. Without photic stimulation, the drug pro- 
duces no change in peripheral oxygen saturation. 
The pattern of anoxemia appears approximately 20 
minutes after ingestion of the drug and lasts 100 
minutes. This time interval roughly parallels the 
sedative action of the drug as reported by the pa- 
tient. With photic stimulation, no pattern of anoxe- 
mia was observed when a placebo was substituted 
for Chlorpromazine. 

The mechanisms underlying the oximetric- 
photic flicker profile are still unknown. However, 
this technic offers a tool for objective measurement 
of the effects of centrally-acting pharmacodynamic 
agents. 







component” volume which has a small ventilation 
rate. To illustrate the degree of inequality in mixing, 
over half the lung may receive no more than 5% 
of the minute ventilation. This technic offers a 
convenient method of quantitating the air held in 
the lung which is mixed with difficulty with the 
tidal air. This is a more important index of respira- 


tory dysfunction than is the measurement of residual 
air. 


A Comparison of the Effects of Intermittent Posi- 
tive Pressure (IPPB); Bronchodilators alone; 
and IPPB Plus Nebulized Bronchodilators in 
Patients with Chronic Bronchopulmonary Dis- 
ease. Robert Cade* and William F. Miller* 
(introduced by Leonard L. Madison). Department 
of Internal Medicine, Southwestern Medical 
School of The University of Texas, Dallas. 

Studies for the evaluation of the beneficial 
effects of IPPB in pulmonary disease have been 
complicated by the simultaneous administration of 
bronchodilator drugs. This investigation was under- 
taken in an effort to distinguish the effects of IPPB 
alone from those which might be attributed to the 
bronchodilators simultaneously administered. 


Ventilatory function tests were performed 
before and after each of the following: (1) adminis- 
tration of IPPB alone by the Bennett apparatus, 
(2) administration of intramuscular adrenalin or 
nebulized bronchodilator and (3) administration of 
IPPB with nebulized bronchodilator. 

IPPB alone produced a significant (p < 0.05) 
decrease in ventilatory function in asthmatic pa- 
tients, but resulted in improved (p < 0.05) function 
in those patients with cor pulmonale. In all patients, 
bronchodilator administration resulted in a signifi- 
cant (p < 0.05), but transient, improvement in 
dynamic lung volumes and maximum breathing 
capacity (MCB). Similarly, nebulized broncho- 
dilator administered by IPPB produced an even 
greater and more prolonged improvement (p < 
0.05) in these functions. None of these therapeutic 
measures caused any significant change in resting 
ventilation, respiratory rate, or O2 removal rate. 

The decrease in function resulting from IPPB 
alone in asthmatic subjects may be due to reflex 
bronchospasm, whereas the improvement noted in 
patients with cor pulmonale may be due to increased 
lung compliance. 

It is concluded that IPPB alone is of no benefit 
in chronic bronchopulmonary disease (except in cor 
pulmonale) but it enhances the effectiveness of 
bronchodilators simultaneously administered by 
nebulization, due to improved distribution of ven- 
tilation. IPPB should be accompanied by simul- 
taneously administered bronchodilators. 


A Physiologic Evaluation of the Effects of Diaphrag- 
matic Breathing: Training in 24 Patients with 
Chronic Pulmonary Emphysema. William F. 
Miiller* (introduced by Carleton B. Chapman). 
Department of Internal Medicine, Southwestern 








136 CLINICAL RESEARCH PROCEEDINGS 






Medical School of The University of Texas, 
Dallas. 

The purpose of this study was to investigate 
the specific benefits of diaphragmatic breathing 
training, quite apart from known benefits of other, 
more widely used, therapeutic methods. 

Resting and exercise ventilatory and blood 
gas studies were performed only after a state of 
optimum clinical improvement had been achieved 
by prolonged and intensive use of bronchodilators, 
surface active wetting agents, expectorants, anti- 
biotics, abstinence from smoking, enforced cough- 
ing, and postural drainage. After a 6- to 8-week 
training period, the patients were restudied. 

There was a mean increase in maximum dia- 
phragmatic excursion of 3 cm., accompanied by a 
decrease in respiratory rate (—5.1/min.) and an 
increased tidal volume (162 cc.). Whereas there 
was no significant change in total resting or exercise 
ventilation, there was a significant (p < 0.01) in- 
crease of both O, removal rates. There was signifi- 
cant decrease in the duration of postexercise dysp- 
nea (—22 seconds, p < 0.01). There was a 450 ce. 
(p < 0.01) increase in inspiratory capacity, a 23% 
(p < 0.01) increase in total expiratory vital capacity, 
a 27% (p < 0.01) increase in 3 second vital capacity, 
and a 37% (p < 0.01) increase in maximum breath- 
ing capacity. There was a 7.3% (p < 0.01) increase 
in resting O.% saturation with an 11.5% (p < 0.01) 
increase during exercise. There was a significant 
decrease in CO, at rest (—6 mm., p < 0.01) and 
with exercise (—7 mm., p < 0.01). 

These results indicate that effective diaphrag- 
matic breathing training, when employed as an ad- 
junct to conventional methods of treatment in pul- 
monary emphysema, may be expected to produce 
additional improvement in ventilatory efficiency. 


SURGERY 


Cerebral and Renal Hemodynamic Studies in Hu- 
mans with Controlled Hypotension Employing 
Arfonad. George C. Morris, Jr.,* Eric G. Hardy* 
and Michael E. DeBakey* (introduced by John 
H. Moyer). Departments of Surgery, Pharma- 
cology and Medicine, Baylor University College 
of Medicine, Houston, Texas. 

This study was undertaken to determine some 
of the physiologic alterations which may take place 
when attempting surgical hemostasis by reducing 
the blood pressure with Arfonad. CBF was meas- 
ured using the nitrous oxide technic. RPF was esti- 
mated by the PAH clearance technic and GFR by 
inulin clearance. Following control observations a 
continuous intravenous infusion of Arfonad was 
administered at a rate sufficient to produce maxi- 
mum blood pressure reduction. Mean blood pres- 
sure as determined by direct manometry was re- 
duced to an average of 56% of control in the 6 
cerebral studies and 59% in the 8 renal studies. 





CBF fell to 68% but cerebral oxygen consumption 
only declined slightly (91%). In 3 of the subjects a 
20° head down tilt was followed by a reduction of 
mean blood pressure to 44% without a significant 
rise in CBF. We have previously observed this 
same somewhat unexpected response to the Tren- 
delenburg position in 3 patients with hexametho- 
nium hypotension. Average mean blood pressure 
during the renal studies was reduced to 84% of the 
control immediately, 77% in the Ist hour, 67% in 
the 2nd hour and 59% during the 3rd hour. During 
the same period GFR was reduced to 79%, 78%, 
and 53% and RPF was reduced to 58%, 63%, 54% 
and 39% (of control observations) respectively. A 
steplike compensatory rise in RPF to control levels 
which had been found with hexamethonium was 
absent with Arfonad, probably because of a greater 
pressure reduction rather than renal pharmacologi¢ 
specificity. 
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BLOOD 


A Study of Hereditary Hemoglobinopathies. Arno 
G. Motulsky. Department of Hematology, Army 
Medical Service Graduate School, Washington, 
D. C. and the Department of Medicine, Uni- 
versity of Washington, Seattle. 

Hereditary hemoglobinopathies are genetically 
determined abnormalities of hemoglobin. Their 
detection and characterization was accomplished 
by a method of paper electrophoresis which allows 
quantitation by photoelectric scanning or by visual 
matching against artificially prepared hemoglobin 
mixtures. Alkaline denaturation tests were per- 
formed for determination of fetal hemoglobin. 

The important variants of sickle cell anemia 
encountered were sickle-Hb C disease and sickle- 
thalassemia disease. Calculations based on incidence 
of Hb C (2%) and Hb §S (8-10%) suggest that for 
every 2-3 cases of sickle cell anemia there exists 1 
case of sickle-Hb C disease in the American Negro 
population. The clinical severity of sickle cell dis- 
ease subtypes appears roughly proportional to the 
amount of sickling Hb present: Sickle cell anemia > 
sickle-thalassemia disease > sickle-Hb C disease. 

Sickle-thalassemia disease usually occurs in 
white patients. A Negro patient with this variant 
is described in detail, since this condition is easily 
confused with sickle cell anemia. Clinical, hemato- 
logic and electrophoretic criteria for differentiation 
of the various sicklemic states are presented. 

Hb C trait (30-40% Hb C, 60-70% Hb A) 
has only been found in Negroes and is manifested by 
many target cells and increased osmotic resistance. 
Four C trait patients had unexplained arthralgia 
and bone pains. “Homozygous Hb C disease” 
(100% Hb C) is a new hematologic entity and 
may occur in offspring of two C trait carriers. Two 
cases were detected. Mild hemolytic anemia with 
many target cells and microcytes, splenomegaly, 
variable arthralgia and a negative sickling test are 
characteristic. 

Hb C disorders may mimic the hematologic 
picture of thalassemia. Genuine thalassemia in the 


absence of Hb C, however, was seen in a Negro 
family. 

Electrophoresis of hemoglobin from patients 
with hereditary spherocytosis, hereditary non- 
spherocytic hemolytic disease, hereditary ellipto- 
cytosis, paroxysmal nocturnal hemoglobinuria and 
thalassemia minor revealed patterns identical with 
that of normal adult A hb. Variable mild elevations 
of fetal (F) hemoglobin were seen in occasional in- 
stances of these conditions. 

Marked pathologic elevations of F Hb have 
been reported only in thalassemia major. An adult, 
questionably anemic Negro, with 40% fetal hemo- 
globin and 60% adult (A) Hb with a clinical picture 
suggestive of thalassemia minor was found and is 
being studied. 


Diagnostic Studies in Hemophilia and Related 
Disorders of Thromboplastin Formation. Theo- 
dore H. Spaet, Paul M. Aggeler and Beverly G. 
Kinsall.* Department of Medicine, Stanford 
University School of Medicine, and the Depart- 
ment of Medicine, University of California 
School of Medicine, San Francisco. 

Patients are being detected who show a clinical 
syndrome resembling hemophilia but whose blood 
coagulation pattern can be differentiated from this 
disorder. This group shows certain features which 
permit the diagnosis of at least 5 disorders of the 
clotting mechanism. 

The clotting defect in hemophilia is corrected 
best by fresh plasma, but not by serum. Barium 
sulfate does not remove antihemophilic activity 
from plasma, and fraction I of Cohn is the most 
potent of the plasma fractions in antihemophilic 
activity. The corrective effect of blood transfusion 
therapy persists for less than 48 hours. 

In deficiency of “plasma thromboplastin com- 
ponent” the clotting defect is corrected by both 
normal serum and plasma. The active agent is 
quantitatively absorbed from plasma with barium 
sulfate, and appears to be stable on storage. Frac- 





138 CLINICAL RESEARCH PROCEEDINGS 


tion IV of Cohn is the most potent source of plasma 
thromboplastin component. The corrective effect of 
blood transfusions persists for over 2 weeks. 

In plasma thromboplastin antecedent deficiency 
both normal plasma and serum are corrective. How- 
ever, barium sulfate does not adsorb the active 
material. 

A possible new disorder has been discovered 
which is likewise corrected by normal plasma and 
serum, and in which the active agent cannot be ad- 
sorbed by barium sulphate. The corrective factor 
is found in Cohn’s fraction IV, is stable to storage, 
but when transfused into the patient its effect is 
extremely transient. 

In the presence of a circulating anticoagulant, 
the clotting defect is not corrected by the addition 
of normal plasma. Indeed, small amounts of the 
patient’s plasma cause impaired clotting in normal 
blood. One female carrier of hemophilia had a 
circulating anticoagulant which appeared to in- 
activate specifically the antihemophilic globulin. 


Splenectomy in Myeloid Metaplasia. D. H. Cole- 
man* and C. A. Finch. Department of Medicine, 
University of Washington School of Medicine, 
Seattle. 

Myeloid metaplasia is frequently associated 
with splenomegaly and anemia. Because of these 
clinical manifestations the question of splenectomy 
is often raised. 

In 4 patients, studies including serum turnover 
and red cell utilization of radioactive iron, mor- 
phology of bone marrow, peripheral blood and 
spleen, fecal urobilinogen and Ashby survival times 
were undertaken to characterize the anemia. All 
patients showed evidence of marrow dysfunction. 
All had erythropoiesis in the spleen. Two patients 
showed accelerated red cell destruction due to an 
extracorpuscular mechanism. Splenectomy in both 
cases, despite removal of erythroid tissue, resulted 
in a net improvement in the anemia. Quantitative 
aspects of red cell production before and after 
splenectomy were studied. It is evident that the 
spleen in myeloid metaplasia, in some cases, may 
destroy red cells and that the condition, per se, is 
not a contraindication to splenectomy. The indica- 


tion for splenectomy in myeloid metaplasia is the 
demonstration of an excessive rate of blood destruc- 
tion. 


Clinical Applications of Electrophoresis of Serum 
Proteins on Filter Paper Using Photometric 
Quantitation. Jan R. Mackay,* Wade Volwiler* 
and Patrick D. Goldsworthy* (introduced by 
W. M. M. Kirby). Seattle, Washington. 

Following electrophoretic separation of serum 
proteins on filter paper, characteristic patterns can 
be constructed by measuring, in various ways, the 
amounts of certain dyes bound by the individual 
serum protein components. Previous investigators 
have accounted for a lack of agreement between 
paper and Tiselius type electrophoresis by sug- 
gesting that globulins had an intrinsically lower dye 
binding capacity than albumin. 

This study has been designed (1) to determine 
optimal technical conditions for resolution of human 
serum components on paper, using the types of 
apparatus described by Grassmann et al., and by 
Durrum, with photometric quantitation of the 
dyed paper strip; (2) to establish what relationship 
exists between results obtained by paper and 
Tiselius electrophoresis, and to investigate the 
causes of discrepancies between analyses with the 
two methods; (3) to assess the clinical usefulness of 
the procedure by means of paper electrophoretic 
analysis of a wide variety of pathologic sera. 

With normal sera, analyses by paper and free 
electrophoresis are in good agreement. With certain 
pathologic sera, (e.g., myeloma, lipemic sera) analy- 
ses compare less well. Myeloma proteins sometimes 
produce, on the paper, a band of optical density too 
great to be accurately recorded by the photometer. 
With sera of high lipid content, evidence obtained 
suggests that paper electrophoresis measures the 
protein portions alone of lipoprotein complexes, in 
contrast to free electrophoresis. 

Distinctive serum protein patterns on paper 
appear in clinical conditions associated with serum 
protein derangement, such as portal cirrhosis, 
biliary cirrhosis, the nephrotic syndrome, multiple 
myeloma, agammaglobulinemia. It is concluded, 
however, that the diagnostic application of the 
technic is limited. 


CARDIOVASCULAR SYSTEM 


Serial Determinations of Cardiac Output in Intact 
Dogs Under the Influence of Various Anesthetic 
Agents. R. J. Underwood,* W. W. Hurst and 
H. E. Griswold, Jr.* Departments of Physiology 
and Medicine, University of Oregon Medical 
School, Portland. (Aided by a grant from the 
U.S.P.H.S.) 


This study was made to determine what degree 
of constancy of cardiac output might be expected 
in intact dogs during a period of anesthesia. 

Three anesthetic agents were utilized: (1) 
intraperitoneal urethane in dosage of 1 Gm./kg.; 
(2) intravenous Dial-Urethane (Ciba) 0.4 cc./kg.; 
(3) intravenous sodium barbital 180 mg./kg. Thirty 
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mg. of morphine sulfate were given with these 
agents. Cardiac outputs were determined by the 
direct Fick method. Pressures and pulse curves 
were obtained with electromanometers. Initial 
outputs were determined from 60 to 90 minutes 
after administration of the anesthetic and were 
repeated at 45 minute intervals to a total of 3 
determinations. 

With sodium barbital there were 14 runs of 3 
serial outputs on 10 dogs; with urethane there were 
7 runs on 7 dogs; and with Dial-Urethane there 
were 8 runs on 7 dogs. 

Changes in cardiac output from time to time 
in any one run were marked and unpredictable for 
each anesthetic agent. The direction of change in 
output from one determination to the next showed 
no correlation with the duration of anesthesia. The 
magnitude of change ranged from a slight increase 
or decrease to as much as a 50% increase or de- 
crease. This variability extended to each of the 
factors used in determining output; namely, oxygen 
consumption, arterial and mixed venous blood 
oxygen saturation. The same degree of variability 
was also present in total peripheral resistance, 
arterial pressure, heart rate and stroke volume. 

In view of the variability of cardiac output 
during a period of anesthesia in the intact animal, 
considerable caution must be exercised in inter- 
pretation of changes in cardiac output as being due 
to experimental procedures. 


Relationships between Cardiac Output, Blood 
Volume, and Pressures within the Cardiovascular 
System in Constrictive Pericarditis before and 
after Surgery. Dali Patel,* Norman Nomof,* 
James Hopper, Jr. and Ellen Brown. Department 
of Medicine, University of California School of 
Medicine, San Francisco. 

Studies were made of 4 patients with con- 
strictive pericarditis, 3 of whom were operated on. 
Serial measurements of blood volume were made 
on each subject, using radioactive chromium, carbon 
monoxide and T-1824 simultaneously. At cardiac 
catheterization the following functions were meas- 
ured during rest and exercise: O, consumption, 
arteriovenous QO, difference, pressures in pulmonary 
and systemic arteries, and simultaneously recorded 
pressures in right ventricle, atrium, and antecubital 
vein. Preoperatively, blood volume was larger than 
normal, and cardiac output severely limited in each 
subject. Cardiac filling pressure was high, and 
pressures in right atrium and peripheral vein were 
nearly equal. 

Operated patients showed clinical improvement 
and lowering of venous pressure. Blood volume de- 
creased significantly in each case. Recatheterization 
of 1 patient showed increased cardiac output at 
rest, with better exercise response and smaller 
arteriovenous differences. Cardiac filling pressure 
and peripheral venous pressure had fallen about 


equally, so that the gradient of pressure between 
vein and atrium was small, even after improvement 
of the circulation. 


The Diagnosis of “Tight” Tricuspid Stenosis. 
Malcolm C. McCord and S. Gilbert Blount, Jr. 
University of Colorado School of ‘‘tedicine, 
Denver. 

Simultaneous surgical correction of tricuspid 
and mitral valve stenosis was attempted in 3 pa- 
tients. Stenosis of both valves was present in 1 
patient and was partially relieved by digital valvulo- 
plasty. In 2 patients there was significant mitral 
stenosis but the tricuspid valve was only moderately 
stenotic and was not amenable to surgical cor- 
rection. 

The preoperative studies were therefore evalu- 
ated in an attempt to determine criteria for the 
diagnosis of surgical tricuspid stenosis. The clinical 
findings revealed no distinguishing elements. Cardiac 
catheterization revealed a low, fixed cardiac index, 
an increased A-V oxygen difference, and an elevated 
pulmonary artery and pulmonary “capillary” 
pressure in all patients. The right atrial pressure 
was considerably elevated in all patients with a 
pressure wave during ventricular systole indicating 
tricuspid insufficiency. High presystolic pressure 
waves were present in the 2 patients with nonsurgi- 
cal valves, there being a sinus rhythm. 

In the patient with surgical tricuspid stenosis 
there was a wide pressure gradient from the right 
atrium, 14 mm. Hg; to the right ventricle, 5 mm. 
Hg, during early diastole. This gradient increased 
from 9 mm. Hg at rest to 17 mm. Hg following ex- 
ercise. A reduction of this pressure difference to 3 
mm. Hg occurred following surgery. In the 2 pa- 
tients with nonsurgical tricuspid valves only a 
small gradient of 2 mm. Hg and 3 mm. Hg was 
present. 

It is concluded that a significant pressure 
differential between the right atrium and right 
ventrical in early diastole is a diagnostic feature of 
“tight” tricuspid stenosis. 


Follow-up Evaluation of Unoperated Patients with 
Mitral Stenosis. James J. Pampush* and Robert 
A. Bruce* (introduced by J. C. Michel). Uni- 
versity of Washington, Seattle. 

A series of 14 patients with mitral stenosis 
were evaluated for mitral commissurotomy. None 
were submitted to surgery because of 1 of 4 reasons. 
Two were found to have insufficient cardiac reserve 
due to Class IV functional status, 6 had insufficient 
need symptomatically or physiologically, 3 had 
additional valvular lesions that contraindicated 
mitral commissurotomy, and 3 refused surgery. 

Approximately 1 year later the patients were 
evaluated again. Both patients in the Class IV 
category had died, one of recurrent pulmonary em- 
bolism, the other of congestive heart failure. Com- 








140 CLINICAL RESEARCH PROCEEDINGS 


parison of the clinical findings and quantitative 
measurements of standardized exercise tolerance on 
the 12 survivors showed the following: (1) there was 
a reduction in the number of patients exhibiting 
symptoms and signs of pulmonary engorgement; 
(2) the distribution in functional Classes I, II, III 
and IV changed from 1, 4, 6 and 1 to 0, 7, 5 and 0, 
respectively; (3) subjectively, 5 felt unchanged, 3 
thought they were improved, and 3 thought they 
were worse; (4) there was reduction in the intensity 
of the medical regime, yet 8 rather than 5 were 
judged to be adequately treated; (5) there was a 
slight, and probably insignificant increase in exercise 
tolerance. On the whole, therefore, many patients 
with mitral stenosis with functional classification of 
I to III may remain fairly stable on a medical 
regime for at least a year. 

One patient has since been submitted to opera- 
tion. Comparison of these unoperated controls 
with a comparable group treated surgically reveals 
substantial improvement in both clinical criteria 
and objective measurements of exercise tolerance 
in the operated group. 


Evaluation of Left Atrial Pressure Obtained at 
Mitral Commissurotomy. J. C. Michel, J. J. 
Pampush,* K. A. Merendino* and R. A. Bruce.* 
University of Washington, Seattle. 

The left atrial pressure has been recorded at 
operation in 18 patients. Although the mean LA 
pressure before commissurotomy of 25.2 mm. Hg 
compared favorably with the mean PC pressure of 
27.2 mm. Hg obtained during cardiac catheteriza- 
tion preoperatively, there was considerable varia- 
tion and no correlation (r = -—0.360 + .205). 
Furthermore, the pressure pattern obtained from 
the left auricle did not show a good correlation with 
that from the PC area. Neither was there good 
agreement between the palpatory evidence of 
mitral regurgitation and the “V’’ waves. 

In 18 patients, satisfactory LA pressure record- 
ings were made before and after mitral commis- 
surotomy. It has been interesting to observe that 
the average decline in LA pressure at operation 
was —7.6 mm. Hg. This showed no correlation with 
the average increase of +6.3 in the PFI values post- 
operatively. Thus, it is not possible to predict the 
magnitude of improvement that may result from 
the operative procedure. Presumably this predic- 
tion would be possible if the entire disability were 
due to the mechanical obstruction of blood flow 
and neither heart failure nor reactivation of rheu- 
matic carditis occurred to affect myocardial effi- 
ciency postoperatively. 


Experimental Atriocaval Anastomoses. Herbert 
Hultgren and Frank Gerbode.* Stanford University, 
School of Medicine, San Francisco. 

To determine the effect of large venal-arterial 
shunts upon the circulation, physiologic studies 


have been performed upon dogs after anastomosis o. 
the superior or inferior vena cava to the left auriclef 

In 7 animals with superior caval-left atrium 
anastomoses the mean arterial oxygen saturation of 
91% prior to operation fell to a mean value of 88% 
postoperatively. Pulmonary blood flow was slightly 
reduced but intracardiac, and arterial pressures 
were normal. 

In 3 animals still alive 3 years after inferior- 
caval-left atrium anastomoses the following features 
were demonstrated by repeated studies: (1) The 
mean arterial oxygen saturation was 80% compared 
to a mean preoperative value of 91%. There was an 
increase in red cell volume of 37%. (2) Exercise 
produced a prompt fall in arterial oxygen satura- 
tion. (3) Using the technic of cardiac catheterization 
and the Fick principle it was estimated that ap- 
proximately 53% of the venous return entered the 
left atrium via the inferior vena cava while 37% 
entered the right atrium via the superior vena cava 
and coronary sinus. (4) The reduction in pulmonary 
blood flow was accompanied by a fall in pulmonary 
artery pressure. (5) The output of the left ventricle 
and the femoral artery pulse pressure was increased. 

Inferior caval left atrium anastomosis is an 
excellent method of experimentally producing 
chronic cyanosis with an intact pulmonary vascular 
bed. 

Superior caval left atrium anastomoses may 
be of value in reducing pulmonary blood flow and 
hence pulmonary artery pressure in patients with 
“primary” pulmonary hypertension with intact 
cardiac septa. 


Role of Fats in Hypertrophy of the Heart and 
Hypertension. Michele Gerundo. Department of 
Pathology, Creighton University Medical School, 
Omaha, Nebraska and Department of Medical 
Services, Guam, M. I. 

In order to study the role of fats in the develop- 
ment of hypertension, 1-month-old Sprague-Dawley 
rats were divided into 4 groups—No. 1 receiving 
regular stock diet, No. 2 a diet containing 25% 
casein and only 8% fat, No. 3 70% sucrose and 5% 
fat, No. 4 a diet containing 20% fats. Salts and 
vitamins were given to all the animals. The criterion 
adopted was the weight of the heart related to body 
weight and an index was calculated according to 
the formula eas — - All the animals of 
Groups 1, 2, 3 showed an index between 0.3 and 
0.4, none showing values above 0.4%. All the ani- 
mals of Group 4 showed an index between 0.5 and 
0.6, none showing values below 0.5. 

Another experiment was conducted on 10-month- 
old rats which had been on stock diet since birth. 
They all received a diet containing 20% fat, but 
Group A received fresh lard, and Group B lard 
which had been heated as in frying. At the end of 
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the experiment, only 25% of animals A showed an 
index of 0.5 or above, whereas 75% of animals B 
showed an index of 0.5 or above. 

From the findings it appears that a fat-rich 
diet begun early in life induces hypertrophy of the 
heart, whereas proteins and carbohydrates have no 
influence. When a fat-rich diet is administered to 
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adult animals, the results are not constant. How- 
ever, heated fats produce hypertrophy of the heart 
in a higher percentage of adult animals. 

No attempt is made to correlate these experi- 
ments with human lesions, but the fact that fat-rich 
diet begun early in life, or heated fats, produce 
hypertrophy of the heart appears to be significant. 


CENTRAL NERVOUS SYSTEM 


Cerebral Blood Flow and Oxygen Uptake in Aging, 
Cerebrovascular Disease, Schizophrenia, and 
Multiple Sclerosis. Gilbert S. Gordan, Richard 
C. Bentinck* and John E. Adams.* The Langley 
Porter Clinic and the Departments of Medicine 
and Neurological Surgery, University of Cali- 
fornia School of Medicine, San Francisco. 

The purpose of this paper is to present data 
derived from 200 determinations of cerebral blood 
flow (CBF) and cerebral metabolic rate for oxygen 
(CMRo,), using the original method of Kety and 
Schmidt, in 100 human subjects. Constancy of mean 
rates of CBF and of CMRo, is noted, regardless of 
age (17-70), cerebral vascular disease, schizophrenia, 
or multiple sclerosis. (Endocrine disease is excluded 
because of apparently specific influences previously 
described: Ann. N. Y. Acad. Se. 54: 575, 1951). 

Limiting factors include grossness of the 
method, scatter of individual determinations, failure 
of the method to detect localized changes in CBF, 




















N CBF | CMROo 
vob | Grow | ae | at 
69 All subjects, age | 48 + 3 | 3.3 + 0.16 
less than 40 
31 All subjects, age | 47 + 2} 2.8 + 0.16 
more than 40 
7 Cerebrovascular 49 + 3 | 2.9 + 0.30 
| disease, age less 
| than 40 
12 Cerebrovascular 49+ 3/3.5 + 0.24 
disease, age 
more than 40 
21 Normal subjects, | 52 + 5 | 2.9 + 0.22 
age less than 40 
10 Schizophrenics, 52 + 5 | 3.2 + 0.40 
age less than 40 
18 Multiple sclerosis | 53 + 4 | 2.9 + 0.17 





and the danger of extrapolation from oxygen uptake 
specifically to metabolism in general. 


COLLAGEN DISEASES—ALLERGY 


Lack of Skin Sensitizing Antigen in Sarcoid Cerebro- 
spinal Fluid. Lloyd Gregory, Jr. Denver, Colorado. 
In most infectious diseases, antigens designed 

to demonstrate antibody response in vivo are 
directly extracted from the particular bacteria or 
virus. In the Frei and Nickerson-Kveim skin tests, 
human tissues may also serve as antigen sources. 
Little is known immunochemically of the nature of 
sarcoid antigens and antibodies. Because of atrepsia, 
the Kveim test is of little diagnostic value. Hence, 
another tissue extractive, cerebrospinal fluid, which 
is usually not susceptible to infection, was evaluated. 
Fourteen cases of histologically proved sar- 
coidosis were studied before and after ACTH 
therapy. All were young males, 3 being white and 
the remainder Negro. All but 3 had negative tubercu- 
lin skin tests. Cephalin-cholesterol flocculation tests 


and serum calcium determinations were normal. 
Average serum globulin was 4.5 Gm. %, and cere- 
brospinal protein was 36.4 mg. %. Four patient’s 
sera demonstrated chronic biologically false positive 
tests for syphilis. One such case had a trace of 
globulin and another had a paretic type colloidal 
gold curve. The entire group’s spinal fluid was 
negative for ““‘Wasserman antigen.” 

In search for a “sarcoid antigen” in cerebro- 
spinal fluid, 0.1 cc. of pooled sterile spinal fluid 
from proved cases was injected intradermally. All 
were read at 24, 48, 72 hours and 2 months later 
as negative. No local anaphylactic reactions oc- 
curred. It is concluded that these cerebrospinal 
fluid doses used in the diagnosis of sarcoidosis have 
no skin sensitizing effect. 








The Amino Acid Pattern in Cystinuria. Feliz O. 
Kolb and Harold A. Harper.* Metabolic Unit, 
University of California School of Medicine, and 
the Metabolic Research Facility, U. S. Naval 
Hospital, Oakland. 

In the past there has been much confusion 
regarding the relationship of the various amino- 
acidurias. In particular, it has not been clear what 
relationship, if any, exists between cystinuria with 
cystine-calculus disease on the one hand, and 
cystinosis where cystine deposits in tissues, on the 
other. The recent introduction of more refined 
analytic technics, such as chromatography, has 
permitted the separation of these various groups 
into distinct biochemical as well as clinical entities. 
Thus, the aminoacidurias associated with liver 
damage, which show elevated plasma as well as 
urine amino acid levels (so called “overflow” 
aminoacidurias) were clearly separated from the 
‘renal’ aminoacidurias characterized by increased 
amino acids in the urine with normal plasma levels 
by Dent and Rose. A further clarification of the 
renal aminoacidurias has awaited more extensive 
investigation. Using column chromatography Yeh, 
and also Stein, demonstrated that the pattern of 
increased urinary amino acid excretion in congenital 
cystinuria included at least 3 amino acids other than 
cystine in a more or less fixed ratio. Harper et al. 
have demonstrated that in cystinosis the amino 
acid pattern was as previously described for the 
de Toni-Fanconi Disease, namely a general amino- 
aciduria involving practically all amino acids, al- 
though the plasma levels remained normal. 

We have extended these observations to a study 
to the amino acid patterns of both plasma and 
urine in a severe cystinuric with cystine-calculus. 
At normal plasma levels, the urinary output of 
cystine, arginine, lysine, and histidine was elevated 
100 to 200 times, while all other amino acids were 
excreted in normal amounts. This finding clearly 
separated cystinuria from the generalized amino- 
aciduria of the de Toni-Fanconi Syndrome, and 
thus also from cystinosis. Because of the charac- 
teristic insolubility of cystine, the precipitation of 
this amino acid may become of clinical importance 
in all of these syndromes. However, this is not the 
primary defect, but only one aspect of a more 
generalized disturbance in amino acid metabolism. 


A Bedside Method for the Determination of Total 
Base in Serum. Belding H. Scribner* and H. 
Thomas Wiegert.* (introduced by Robert H. Wil- 
liams) V. A. Hospital, Seattle, Washington. 

Since serum total base reflects serum sodium, 

a bedside total base method could be used as a 

substitute for the sodium determination. 

Serum is run through a column of cation ex- 
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change resin which exchanges cations for Ht. 
Part of this H+ reacts with serum bicarbonate 
which escapes as CO2. The remainder reacts with 
other serum buffers and is measured by titrating the 
serum back to pH 7.4. The total base equals this 
titration plus the serum bicarbonate concentration 
which can be determined by another bedside method. 

This total base method employs a resin column 
formed in the barrel of a tuberculin syringe. The 
samples are measured and titrated with tuberculin 
syringes. The procedure takes about 5 minutes and 
is demonstrated in a motion picture. 

The precision of the method is +1 mKq./L. 
Total base was determined on 26 specimens. Re- 
sults were compared with totals of concentrations 
of cations determined individually. The standard 
deviation was 1.3 mEq./L. The difference between 
the means was minus 0.3 mEq./L. 

In a variety of patients, variations in total base 
correlated closely with variations in serum sodium 
and serum osmolarity as measured by freezing point 
depression. By subtracting 11 from the value for 
total base, serum sodium could be predicted. On 26 
specimens the standard deviation was 1.2 mEq./L. 


Alterations in the State of Diabetes Insipidus Re- 
sulting From Coexistent Hypofunction of the 
Anterior Pituitary and the Adrenal Cortex: A 
Report of Studies on a Case of Diffuse Meningi- 
omatosis. A. W. Bagnall,* C. MclIver,* D. K. 
Ford* and R. A. Palmer. Vancouver General 
Hospital, Vancouver, B. C., Canada. 

A rare condition, diffuse meningiomatosis, re- 
sulting in at least partial destruction of the anterior, 
as well as the posterior, portions of the pituitary 
gland, presented an opportunity to study certain 
body functions, particularly the handling of meta- 
bolic solutes by the kidneys, in diabetes insipidus. 

By measuring the urine volume, the output and 
concentration of urinary solutes (by freezing-point 
determinations), during periods of low and high 
intake of solutes, with and without the administra- 
tion of cortisone, the following observations have 
been made: (1) Coexisting anterior hypopituitarism 
may completely “mask” diabetes insipidus. (2) 
The urine volume in diabetes insipidus varies 
directly with the demand on the kidneys to excrete 
solute. (3) In diabetes insipidus “masked” by co- 
existing anterior pituitary hypofunction, the ad- 
ministration of maintenance doses of cortisone 
increases the urine volume by restoring a sense of 
well-being and appetite. This leads to a greater 
intake of protein and other solutes which is followed 
by an increased output of urine solutes and a greater 
volume of poorly-concentrated urine. (4) There is 
some indication that cortisone also increases the 
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urine volume by a direct effect on the kidneys 
permitting greater dilution of the urine. 


A Comparison of a New Modified Long-Acting 
Insulin with NPH Insulin. Robert L. Reeves,* 
William J. Steenrod, Jr. and Lester J. Palmer. 
Department of Medicine, Metabolic Section, 
Mason Clinic, Seattle, Washington. 

In recent years it has become apparent that 
NPH insulin when used alone in large doses does not 
give ideal regulation of the diabetes. In an attempt 
to avoid the necessity of using a mixture of insulins 
or 2 separate injections, an acetate buffered suspen- 
sion of long-acting zine insulin crystals has been 
prepared in the Novo Insulin Laboratories in Den- 
mark. This insulin has some advantage in timing 
in that its onset of activity is a little faster than 
NPH, and it exerts a shorter hypoglycemic action. 

The present study was made to compare the 
clinical advantages of the acetate-buffered zinc 
insulin crystals with a mixture of NPH and crystal- 
line insulins in a group of diabetic patients. 

Twenty carefully selected diabetic patients 
who have been controlled on a mixture of NPH 
and crystalline insulins of various proportions were 
selected for this study. In an attempt to evaluate 
the advantages of the new form of insulin versus 
the presently used form, these patients were ob- 
served in the outpatient department where they 
were instructed to maintain their usual diet to the 
best of their ability, test a 45-minute urine specimen 
before breakfast and before supper, and report for a 
blood sugar once a week for 3 weeks on their present 
program of NPH and crystalline insulin. They were 
then abruptly changed to acetate-buffered insulin, 
the dosage of which equalled the total dose of the 
formerly administered crystalline plus NPH in- 
sulin. They reported again for 3 weekly blood sugars 
and continued on their diet, as well as keeping close 
track of the urine specimens taken 2 times a day as 
described. 

The results of this study suggest that there is 
no distinct clinical advantage in the form of ob- 
taining better diabetic regulation when the new 
acetate-buffered insulin was used in place of a mix- 
ture of NPH and crystalline insulins. Further studies 
are being conducted. 


Effect of Dietary Constituents upon the Level of 
Plasma Lipids in Patients with Diabetic Vascular 
Disease. Gilbert C. Cochrane, George D. Michaels,* 
Nadine Foreman, Sadie Smyrl,* George Fukayama* 
and Laurance W. Kinsell. Institute for Metabolic 
Research of the Highland Alameda County 
Hospital, Oakland, California. 

Studies carried out in this laboratory during the 
past 3 years have demonstrated a consistent and 
major fall in certain serum lipid constituents in all 
patients receiving formula diets containing large 
amounts of vegetable fat. Among the patients 


studied were those with spontaneous hypercholes- 
terolemia and hyperphospholipidemia in associa- 
tion with severe diabetic vascular disease. 

The present report includes long-term quanti- 
tative studies in 1 such patient and semiquantita- 
tive studies in a group of patients with diabetic 
vascular disease of varying severity. The data ob- 
tained to date are compatible with the following 
conclusions: (1) In juvenile diabetics with malignant 
vascular disease the administration of high vegetable 
fat formula diets results in a fall of the elevated blood 
lipids to normal levels. This fall appears to be as- 
sociated with significant clinical improvement in 
some. instances. Discontinuance of this type of diet 
is associated with an immediate rise of the blood 
lipids to their previous levels in association with 
undesirable clinical manifestations. (2) The use of 
mixed diets, containing relatively large amounts of 
vegetable fat and protein and no animal fat, is 
associated with a significant decrease in the plasma 
lipids of middle aged diabetics with significant 
vascular disease. The same type of diet does not 
produce an adequate effect upon the serum lipids 
of the juvenile subjects with severe vascular disease. 
(3) A variety of derivatives of vegetable fats have 
been added to diets high in animal fat of the subjects 
noted above. Among the substances evaluated are 
stigmasterol, sitosterol, mixed soybean sterols, 
mixed soy phospholipids, dihydrocholesterol. Most 
of these substances have been administered in a 
dosage of 60 Gm. per day. 

To date, consistent results have not been 
obtained, although significant decrease in serum 
lipid levels has occurred in individual cases. 


Metabolic Studies with Purified Pituitary Growth 
Hormone. J. E. Graham* and H. W. McIntosh.* 
Clinical Investigation Unit, Shaughnessy Hos- 
pital, Vancouver, B. C., Canada. 

Two preparations of purified pituitary growth 
hormone have been compared in their effects on 
man. Normal individuals, diabetics and adrenal- 
ectomized patients have been followed before, during 
and after the continuous intravenous infusion of 
the growth hormones. 

No effects were noted on nitrogen balance. 
There is a hyperglycemic effect in all these groups 
of patients with a decreased insulin sensitivity. 
There was an elevation of blood ketones in the 
adrenalectomized patient, but a fall occurred in 
the other 2 groups. 


The In Vitro Effects of Thyrotrophin (TSH) on the 
Collection and Binding of Iodine by Thyroid 
Tissue Slices. John L. Bakke and Nancy Law- 
rence.* Department of Medicine, University of 
Washington and the V. A. Hospital, Seattle. 

The collection of inorganci iodide (II) and the 
synthesis of organically bonud iodine (OBI) was 
measured in thyroid slices stimulated by the in 
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vitro addition of TSH (7 x 10-7 to7 x 10-? USP 
units). Sixty slices for a 60 beaker experiment could 
be obtained from a single lobe of beef thyroid. The 
slices were incubated 0.2-27 hours in Krebs-Hense- 
leit-Ringer’s bicarbonate-levulose-penicillin-strepto- 
mycin media at 37° in 2 Dubnoff incubations. The 
tissue I'*! IT and OBI compartments were separated 
by a simplification of Chaikoff’s 10% trichloroacetic 
acid method. 

The II compartment rapidly collects ['*! 
from the surrounding media and irreversibly trans- 
fers it to the OBI compartment. As early as 10 min- 
utes after adding 7 X 10-* units of TSH the normal 
increase in OBI at the expense of II is accelerated. 
The increase of OBI and the accompanying utiliza- 
tion of II may be expressed as a tissue conversion 
ratio: OBI/II. After adding 7 x 10-* or more units 
of TSH the OBI/II ratio was increased to 302 + 
37.2% of the controls in 144 observations. By con- 
trast, doses of TSH under 2 X 10~ units depressed 
the OBI/II ratio to 71 + 3.2% of the controls in 
54 observations. This suggests that TSH in doses 
too small tc stimulate an increase in OBI will directly 
increase II. An alternative explanation is the 
presence of a thyroid-inhibiting hormone which 
slows OBI formation causing a secondary increase in 
II accumulation. Absolute specific activity will be 
measured to answer this question. Because this 
effect occurs after smaller doses of TSH than hitherto 
detectable its assay potentialities are being explored. 


Comparative Distribution and Fate of I'*!-Labeled 
1-Thyroxine and 1-3-5-3’ Triiodothyronine. Paul 
Van Arsdal, Jr.,* John R. Hogness* and Robert 
H. Williams.* Department of Medicine, Uni- 
versity of Washington, Seattle. 

Equivalent doses of I'*'-labeled 1-thyroxine and 
1-3-5-3’ triiodothyronine were given intravenously 
to rats. Concentrations of these substances in 
several tissues were determined at intervals varying 
from 15 minutes to 6 days following injection. Con- 
centration was also determined in subcellular com- 
ponents of selected tissues, after separating them 
by means of differential ultracentrifugation. 

Disappearance of triiodothyronine from the 
plasma was rapid; e.g., within 30 minutes it had 
dropped to 20% of the concentration observed with 
thyroxine. Concentrations of both hormones dropped 
steadily and asymptotically for 6 days, but the 
5:1 ratio of thyroxine to triiodothyronine was 
maintained. In the liver, concentration of triiodo- 
thyronine was lower than that of thyroxine at all 
intervals studied, the difference growing greater 
with time, so that at 3 days, thyroxine concentration 
was almost 5 times that of triiodothyronine, as 
opposed to 1.2 times at 3 hours. Triiodothyronine 
concentrations in kidney, muscle, fat, adrenal, 
pancreas, brain, small intestine and large intestine, 
were greater than those of thyroxine. In the kidney, 
concentration of triiodothyronine at 15 minutes was 
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almost 4 times that of thyroxine, falling to values 
only slightly greater than thyroxine at 3 hours. In 
the spleen, lung, ovary and testis, slightly higher 
concentrations of thyroxine than of triiodothyronine 
were found. Liver, kidney and muscle showed 
concentrations of both triiodothyronine and thy- 
roxine which were higher in microsomes and residual 
fraction than in nuclei and mitochondria. In organic 
iodide concentration in thyroid and urine was ap- 
preciably greater in those animals given triiodo- 
thyronine than in the group given thyroxine. 

In general, the above findings indicate that, in 
comparison with thyroxine, triiodothyronine leaves 
the blood and liver rapidly, to be taken up, utilized, 
and thus deiodinated by the peripheral tissues 
within a short time. This is of special significance 
in view of previous investigations demonstrating 
the greater and more rapid calorigenic action of 
triiodothyronine. 


Persistent Uptake of Radioactive Iodine Despite 
Large Doses of Thyroid Extract, Sodium Levo- 
Thyroxine and Triiodothyronine in 2 Patients 
with Post-thyrotoxic Exophthalmos. Robert R. 
Commons. University of Southern California 
School of Medicine and the Good Hope Hospital 
Association, Los Angeles. 

Two patients with exophthalmos developing 
after control of thyrotoxicosis have been observed 
for several months on varying doses of thyroid 
extract, sodium 1]-thyroxine and triiodothyronine. 

Serial measurements of 24-hour radioactive 
iodine uptake, blood protein-bound iodine, serum 
cholesterol and basal metabolic rates have been 
made. The most striking and unexpected finding 
has been the persistence of significant percentages 
(lowest reading 8.9%) of radioactive iodine uptake 
by the thyroid gland despite daily oral dosages of 
thyroid extract (grains XX), sodium 1-thyroxine 
(600 yg.) or triiodothyronine (420 yg.). This is in 
contrast to the experience in normal persons that 
thyroid extract (grains III), sodium 1-thyroxine 
(200 ug.) and triiodothyronine (8 ug.) will suppress 
radioactive iodine uptake, to 25% or less of the 
control values, presumably by inhibiting thyro- 
trophic hormone production by the pituitary. 

Progress of exophthalmos did not occur during 
these observations. Weight, pulse, protein-bound 
iodine, basal metabolic rate and cholesterol responses 
were about as expected, although 1 patient showed 
no clinical evidence of hypermetabolism at any 
time. 

Similar observations after 3 or more weeks of 
20 mg. of iodide (equivalent to that amount of 
iodine in thyroid extract grains XV) are available 
for comparison with previously accumulated data. 


Changes in Blood 17-Hydroxycorticosteroids and 
Leucocytes Following Acute Whole Body X- 
irradiation in the Rhesus Monkey. Arthur B. 
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French, Claude J. Migeon,* Leo T. Samuels* and 
John Z. Bowers.* Gastrointestinal Division of 
the Radiobiology Laboratory, Departments of 
Biological Chemistry and Medicine, University 
of Utah College of Medicine, Salt Lake City. 
Plasma 17-hydroxycorticosteroid levels and 
blood eosinophil counts were followed in 22 rhesus 
monkeys after acute whole body irradiation. Other 
hematologic studies are also included to correlate 
the timing of these changes with the classic mani- 
festations of radiation injury. Plasma corticosteroid 
values in normal monkeys shows a daily cycle with 
an average high point of 56 ug./100 ml. at 6 a.m. 
This falls sharply to 39 ug./100 ml. by 9:00 a.m. 
and 29 ue./100 ml. by noon, and then decreases 
slowly until a rise begins at midnight. Eosinophil 
levels show a reciprocal cycle while polymorpho- 
nuclear leucocyte levels have a parallel cycle. After 
irradiation with 800 r., there is a rapid rise in steroid 
levels, reaching a peak averaging 87 yg./100 ml. at 
4 to 6 hours. At 12 hours, the levels are normal and 
remain so until a second rise a few days before 
death. This late rise reaches levels higher than those 
caused by ACTH stimulation and a different mech- 
anism is suggested. Leucocyte levels show related 
stress effects which are modified later by radiation 
damage to bone marrow. The steroid changes are 
maximal with 400 r., but do not occur with 100 
r. or less. With doses of 50 r. or higher there is a 
sharp drop in eosinophils. Survival time after 800 r. 
is directly proportional to body size. 


The Effect of Hepatectomy, Nephrectomy and 
Splenectomy upon Circulating Hydrocortisone. 
Hiromichit T. Narahara,* Henry H. Tomizawa* 
and Robert H. Williams.* Department of Medi- 
cine, University of Washington, Seattle. 

It was observed that hydrocortisone rapidly 
disappeared from the blood stream of rats after 
intravenous injection. Louchart and Jailer (Proc. 
Soc. Exper. Biol. & Med. 79: 393, 1952) have re- 
ported that slices of rat liver, spleen and kidney are 
effective in inactivating cortisone in vitro, and 
therefore the relative influence of these organs was 
examined in vivo. 

Hydrocortisone in a dose of 0.4 or 1.6 mg. was 
injected intravenously into male Sprague-Dawley 
rats after hepatectomy, splenectomy, or nephrec- 
tomy. The plasma level of circulating 17-hydroxy- 
corticosteroids was measured 2, 10, or 30 minutes 
after the injection using the analytic method of 
Nelson and Samuels (J. Clin. Endocrinol. 12: 519, 
1952). It was found that hepatectomy markedly 
delayed the disappearance of hydrocortisone from 
the blood stream, but that splenectomy and nephrec- 
tomy had no such effect. 


The Effect of Cortisone Administration on the 
Postoperative Retention of Salt and Water. 
H. W. McIntosh* and A. Aronoff.* Clinical In- 


vestigation Unit, Shaughnessy Hospital, Van- 
couver, B. C., Canada. 

Patients undergoing elective repair of inguinal 
hernias have been studied on a metabolic balance 
prior and subsequent to operation. There is a post- 
operative sodium retention coincident with a potas- 
sium diuresis. In cortisone treated patients these 
changes are not observed. The postoperative nega- 
tive nitrogen balance is unaffected by cortisone 
administration. Evidence suggests that cortisone 
suppresses the adrenocortical response to the stress 
of operation. 


A Summary of Three Years’ Observations on Com- 
bined Hormonal-Antibiotic Therapy in Patients 
with Medical and Surgical Emergencies. John 
P. Jahn, H. Harvey Peterson,* Thomas R. 
Meagher,* and Gregory Thomas.* Institute for 
Mebolic Research of the Highland Alameda County 
Hospital, Oakland, California. 

On the basis of the demonstrated anti-inflam- 
matory and “clinical antitoxic effect” of ACTH and 
corticoids, a variety of patients with severe medical 
and surgical emergency conditions have received 
such therapy in association with indicated anti- 
biotics in this institution. The present report covers 
the observations in 84 such patients. On the basis of 
the data obtained, the following conclusions have 
been reached: (1) The majority of patients with 
generalized peritonitis pursue a much better clinical 
course with combined hormonal-antibiotic therapy 
in association with definitive surgery, than with 
surgery plus antibiotics alone. (2) Hormonal therapy 
makes “early surgery” feasible in individuals with 
peritonitis, in whom delayed surgery would other- 
wise be inevitable. (3) Patients with medical in- 
fectious conditions inadequately responsive to anti- 
biotics alone, such as meningococcic meningitis in 
association with meningococcemia, appear to be 
significantly benefited by the addition of hormonal 
therapy. 

On the basis of studies in progress, it would 
also appear that small dosage of ACTH-cortisone 
may be used routinely to advantage in many 
patients who fall in the category of ‘poor surgical 
risks.” 


The Development of Fatal “Malignant” Hyperten- 
sion in a Case of Diffuse Systemic Sclerosis 
(Scleroderma) in the Course of Treatment with 
Adrenocorticotropin. A. W. Bagnall* and H. S. 
Robinson.* Vancouver General Hospital, Van- 
couver, B. C., Canada. 

A young woman with typical, relatively recent, 
widespread scleroderma was treated for almost 2 
months with ACTH. 

Despite the absence of evidence of preexisting 
cardiovascular or renal disease, on 3 occasions hy- 
pertensive tendencies enforced cessation of ACTH. 
Twice the hypertension then subsided, but on the 





146 CLINICAL RESEARCH PROCEEDINGS 


third occasion, it became severe and clinically 
“malignant,” leading to encephalopathy and, 2 
weeks after onset, to death in cardiovascular col- 
lapse. 

Autopsy unexpectedly showed profound nar- 
rowing of the lumina of most of the interlobular 
arteries which could not have been suspected during 
life since the urine was consistently normal and 
even at postmortem there was negligible elevation 
of the NPN. 

Reversible hypertension having twice responded 
to salt and water deprivation and eventual with- 
drawal of ACTH, it may be significant that it was 
eventually impossible, by these measures, to control 
the final state of ‘“malignant’’ hypertension. 

It seems reasonable to conclude that renal 
ischemia due to sclerodermatous contraction of the 
interlobular arteries played a significant role in 
production of the fatal hypertension. The state of 
induced hyperadrenalism appears to have ac- 
celerated the development of this ‘“malignant’’ 
process. If so, it may suggest a factor in the patho- 
genesis of “malignant” hypertension in other 
situations. 


Effects of Cortisone Treatment of Congenital 
Adrenal Hyperplasia. Elizabeth Knapp Smith* 
and Russell R. de Alvarez. Department of Obstet- 
rics and Gynecology, University of Washington 
School of Medicine, Seattle. 

In recent years the effectiveness of cortisone 
in suppressing the secretion of androgen in patients 
with congenital adrenal hyperplasia, thus permitting 
feminization to occur, has been demonstrated by 
Wilkins, Jailer, Bartter and others. 

The purpose of the present investigation is to 
determine the effect and the effectiveness of cortisone 
in the treatment of an 18-year-old female pseudo- 
hermaphrodite with adrenal hyperplasia. She was 
followed very closely and the clinical changes 
carefully noted. In addition, laboratory studies in- 
cluding multiple hormone excretion levels, blood 
and urine electrolytes, and vaginal cytology were 
carried out. The period of study covered 1 year, 
during which time the patient was under continuous 
cortisone treatment, except during an original 
study period of control. 

Cortisone in amounts of 100 mg. orally or 50 
mg. intramuscularly daily was required to suppress 


indirectly the adrenal androgen secretion sufficiently 
to permit feminization to occur. This amount of 
cortisone depressed the urinary 17-ketosteroid out- 
put from control levels of 40-50 mg. daily to average 
values of 10 mg. daily. No serious symptoms or 
laboratory evidence of overdosage were observed 
during the year’s treatment. 

Significant feminization occurred only when 
the 17-ketosteroid output was maintained at ap- 
proximately 10 mg. per day or less. At this level 
there was considerable breast development, decrease 
in hirsutism on face and body, cornification of the 
vaginal smear and establishment of fairly regular 
menstrual cycles. For a period of several months, 
when the androgen secretion was controlled, the 
urinary estrogen excretion showed cyclic changes 
coinciding with regular menstrual periods. Twice 
or 3 times during the year’s study the temperature 
curve showed a pattern suggestive of the occurrence 
of ovulation. 


Clinical Experience with Testosterone Enanthate. 
Robert F. Skeels and E. Kost Shelton.* The Shelton 
Clinic, Los Angeles, California. 

Testosterone enanthate is a new long-acting 
androgen ester which has been found to be useful in 
clinical practice. Forty-nine private patients have 
received the preparation, some for as long as 1 year, 
without ill effects. Rarely, using the 250 mg. per 
ec. oily solution, has there been slight aching at the 
injection site, but never severe enough to warrant 
discontinuing its use. On the basis of the subjective 
responses of 9 eunuchoidal patients who were con- 
sidered to be intelligent, cooperative, and reliable, 
it appears that a single injection has an effect lasting 
at least 14 days; 6 patients experienced benefit for 
as long as 18 to 28 days. Maintenance of weight, 
well-being, libido and potency were the criteria used 
to evaluate the duration of response. 17-ketosteroid 
determinations were not considered to be of great 
value in assaying the duration of action in 
eunuchoidal patients unless relatively massive doses 
were used. Doses ranged from 50 mg. to 250 mg. 
Long-acting esters of testosterone should replace 
the propionate as the androgen of choice in clinical 
practice. The usual indications and precautions for 
androgen therapy are applicable with the use of 
long-acting esters. 


INFECTIOUS DISEASES—ANTIBIOTICS 


Continuous Serologic Testing of Normal Adults as 
a Technic for the Epidemiology of Certain In- 
fections. 7. Timothy Crocker* and Henry D. 
Brainerd. Department of Medicine, University 
of California School of Medicine, San Francisco. 

In civil populations estimation of the onset and 


extent of outbreaks of infectious disease is most 
inaccurate except for those diseases having a high 
case-fatality rate. Among infections occurring sea- 
sonally, approximations of civil attack rates by 
serologic study have required bleeding of a sample 
group before and after the period of prevalence of 
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the disease. This requires extensive special ad- 
ministrative and professional organization which 
limits the sample size, provides only retrospective 
information, and supplies no immediate guidance in 
dealing with the civil outbreak of disease. 

The present study was directed at the following 
question: Can blood bank donors serve as a source 
of sera for continuous “serologic epidemiology” of 
diseases (a) having seasonal periodicity; and (b) 
convalescent antibodies which remain markedly 
elevated for only a few months? Influenza was used 
as the test disease. Weekly samples of 120 to 150 
civilian donor sera were obtained by collaboration 
with the Irwin Memorial Blood Bank, San Fran- 
cisco, from December, 1952, to April, 1953. Part or 
all of the weekly sampling was tested for HI anti- 


bodies against Types A’ and B influenza virus. 
While Type B antibodies at serum dilutions of 
1:250 or greater occurred in a constant 1.8% of 
the 100 donor sera tested, Type A’ antibodies at 
this titer occurred in less than 0.5% of donors during 
the pre-epidemic period and rose to 7.5% at a rate 
resembling the rising limb of clinical outbreaks. 
The time of appearance of the disease, its rate of 
spread and over-all attack-rate were thus approxi- 
mated concurrently with the actual outbreak. 

Comparisons are made between the present 
study and attack rates in other areas, and industrial 
absenteeism. Tle potential applicability of this 
method to other infections, including poliomyelitis, 
is being considered. 


KIDNEY AND URINARY TRACT 


The Effects of Ammonium Chloride Acidosis on 
the Renal Regulation of Acid-Base Balance in 
Normal and Toxemic Pregnancies. Nicholas S. 
Assali, J. Hamermesz* and R. Suyemoto.* Depart- 
ment of Obstetrics, the University of Cincinnati, 
Cincinnati, Ohio. 

It has been shown by Van Slyke, Folling et al. 
that in nephritis and some other renal diseases, the 
formation of ammonia by the renal tubules in 
response to acidosis is impaired. 

In view of the similarity between the symptoms 
of acute nephritis and acute toxemia of pregnancy 
and because of the possible presence of a tubular 
lesion in toxemia as evidenced by an abnormal flow- 
load relationship (Assali et al. J. Clin. Invest. 
Jan., 1953), the present study on the renal response 
to acidosis in toxemia was carried out. 

Normotensive pregnant patients, patients with 
acute toxemia of pregnancy and patients with 
essential hypertension associated with pregnancy 
were studied for a 3-day control period, a 3-day 
NH‘Cl (60 mg./kg.) acidosis period and a 3-day 
recovery period. Twenty-four-hour specimens of 
urine were collected for study. From some other 
subjects, urine specimens were obtained every 
hour for 10 hours. Urinary excretion of electrolytes, 
ammonia and titratable acidity was analyzed. 
Plasma CO*, pH, Hematocrit and electrolytes were 
determined. 

Conclusions: (1) the formation of ammonia 
by the renal tubules is not impaired in toxemia, and 
(2) in patients with toxemia, ammonium chloride 
acidosis does not mobilize the retained sodium to 
the same extent that it does in normotensive and 
essential hypertensive subjects. 


Studies on Post-traumatic Acute Renal Insuffi- 
ciency. Paul D. Doolan, Christopher C. Shaw,* 
Walton W. Shreeve* and Harold A. Harper.* 


Metabolic Research Facility, U. S. Naval Hos- 
pital, Oakland, California. 

This syndrome, which is of major importance 
among military combat casualties, is attended by 
an 80% mortality. The studies reported were made 
on a patient who presented an unique opportunity 
for study since, after sustaining multiple fractures 
and injuries, he survived an exceptionally prolonged 
period (21 days) of oliguria. 

Hemodialysis was required on 3 occasions 
because of uremia, later complicated by potassium 
intoxication. The intense catabolic response typical 
of healthy individuals following severe stress was 
manifest in this patient. A total of 201 Gm. of urea 
nitrogen was removed in the dialyses, indicating 
that a loss of approximately 6.6 kg. of lean tissue 
had occurred within an 18-day period. 

The late diuresis was not due to dehydration 
since the U/P urea ratios were low, the blood 
volume (T-1824) was approximately 5 L., the 
osmolarity of the urine was 460 mOsm/L. and there 
had been no significant rise in hematocrit. 

Protein supplementation in the early diuretic 
phase did not interfere with the clearing of uremia 
but the urines contained smaller concentrations of 
sodium than are ordinarily observed. 

The serum sodium and chloride, which began 
to rise on day 27, reached 200 and 147 mEq./L., 
respectively, by day 34. Concomitantly, the patient 
became semistuporous, developed a sinus tachy- 
cardia and more rapid and irregular respirations. A 
carbonic anhydrase inhibitor was given at a time 
when the serum sodium had begun to fall. No 
effect was noted until 500 mg. were given, when 
an approximately three-fold increase in salt excre- 
tion was obtained. 


Clinical Experience with Dirnate (A Carbonic 
Anhydrase Inhibitor) as a Diuretic Agent. Alan 














E. Lindsay* and Harold Brown. V. A. Hospital 
and Department of Medicine, University of 
Utah College of Medicine, Salt Lake City. 

Dirnate (p-sulfonamidobenzoic acid), a car- 
bonic anhydrase inhibitor bearing a close structural 
relationship to sulfanilamide, has been administered 
to 12 hospitalized patients exhibiting retention of 
salt and water incident to cardiac, renal, and 
hepatic disease. Although the intravenous adminis- 
tration of the drug induced certain characteristic 


The Duration of Morphologic Changes in the Liver 
Following Clinical Recovery from Viral Hepatitis. 
A. E. Davis,* Bruno Gerstl,* Richard Skahen* 
and Eli R. Movitt. V. A. Hospital, Oakland, 
California. 

The purpose of this study is to determine, by 
serial needle liver biopsies, the duration of hepatic 
histopathology in the usual case of viral hepatitis 
(infectious hepatitis, homologous serum hepatitis, 
infectious mononucleosis). Although there is scarcely 
any period in the course of viral hepatitis that 
biopsy or autopsy specimens of the liver have not 
been studied, the bulk of such work concerns the 
acute phase or sequelae of this disease. Detailed 
data concerning the duration of abnormal hepatic 
morphology in clinical recovered cases of viral 
hepatitis is lacking, even though it is known that 
such abnormalities may persist for a long time. 

A series of 25 cases of viral hepatitis have been 
followed by serial needle liver biopsies performed 
shortly after admission to the hospital, when the 
patient was considered clinically recovered, and 
again at intervals ranging from 69 to 584 days from 
the onset of jaundice. Liver function studies were 
obtained each time a liver biopsy was performed. 

In all instances, when the patient was considered 
clinically recovered, the liver structure had not 
returned to normal. The predominant change at 
this time is the persistence of a chronic inflammatory 
infiltrate, most often in the portal spaces, but at 
times combined with small, nodular collections of 
lymphocytes and monocytes in the parenchyma. 
In association with the parenchymal infiltrates, 
focal collapse of reticulum gives evidence of cellular 
necrosis. Variation in cell size, binucleated cells, 
mitotic figures, and other evidence of regeneration 
may be found several months after clinical recovery. 
In the longer follow-up cases there is a marked re- 
duction in cellularity of the portal spaces, due in 
part to reduction in lymphocytes and monocytes and 
in part to a reduction in fibrous tissue which pro- 
liferates in the portal space during the early phases 
of the disease. 


LIVER AND BILIARY TRACT 
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responses (increase in urine pH, urine flow, and 
sodium and potassium excretion), clinical improve- 
ment as judged by weight loss was not obtained. 
When Dirnate was given orally to 9 patients, neither 
a significant increase in sodium and potassium ex- 
cretion nor loss of weight resulted. The apparent 
inefficacy of Dirnate as a diuretic agent must be 
interpreted in the light of the observation that many 
of the patients utilized in this study were refractory 
to mercurial diuretics. 






A Clinical Method for Study of the Portal Circula- 
tion in Man. H. R. Bierman, K. H. Kelly and A. 
Coblentz.* Research Division, Hospital for Tumors 
and Allied Diseases, City of Hope Medical Center, 
Duarte, California. 

Portal circulation has been generally inac- 
cessible except at laparotomy. By direct percutane- 
ous transhepatic venipuncture, employing a special 
unidirectional needle, the portal vein can be en- 
tered. Eighty transhepatic portal venipunctures 
have been performed without serious complication 
in seriously ill patients. 

Portal venograms showed filling of the major 
and minor portal radicles with characteristic pat- 
terns demonstrating absence of portal blood supply 
to metastatic areas in the liver. On 17 occasions the 
hepatic artery was catheterized in addition. Hepatic 
arteriograms on the same patients showed increased 
arterial vascularity in the metastatic areas. 

Aerobic and anaerobic cultures of portal or 
hepatic venous blood were consistently negative in 
patients with or without intestinal obstruction. In 
6 patients a vascular catheter was manipulated into 
the hepatic vein via the basilic or cephalic vein, 
thus affording a liver preparation in vivo. Determi- 
nations of blood sugar of portal and hepatic venous 
blood sampled simultaneously permitted an estimate 
of the ability of the liver to store or release glucose. 

The direct portal venipuncture, in the experi- 
ence gathered to date, is a safe clinical method of 
obtaining portal venous blood for studies of portal 
circulation. 


Measurement of Portal Venous Pressure by Hepatic 
Vein Catheterization. Telfer B. Reynolds, Donald 
C. Balfour, Jr., David C. Levinson,* Oscar Magid- 
son,* William P. Mikkelsen* and Arthur C. Pat- 
tison.* Departments of Medicine and Surgery, 
University of Southern California School of 
Medicine and the Los Angeles County Hospital, 
Los Angeles. 

In an effort to measure portal venous pressure 

a cardiac catheter was passed through the right 

auricle and inferior vena cava and wedged into 4 
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peripheral hepatic vein. In 34 patients with cirrhosis 
the pressure in this position was elevated (mean 
21 mm. Hg above rt. auricle) and fell abruptly (to 
a mean of 8 mm. Hg above rt. auricle) as the catheter 
was withdrawn to a free position in the hepatic 
vein. This abrupt gradient was not seen in patients 
without cirrhosis. 

Comparisons of wedged hepatic vein pressure 
(WHVP) and portal vein pressure (PVP) were made 
in 12 cases with portal hypertension. In 6 patients 
at surgery WHVP varied from 4 to 24% (mean 
18%) lower than simultaneously recorded PVP. In 
2 postoperative patients WHVP was 8 and 4% 
lower than PVP recorded simultaneously from a 
polyethelene tube previously placed in the portal 
system. In 4 patients WHVP measured immediately 
preoperatively varied from 10 to 21% (mean 16%) 
lower than PVP measured at surgery. WHVP is 
thus considered to provide a reliable indirect esti- 
mate of PVP. 

In 5 patients treated by hepatic arterial liga- 
tion WHVP, measured 4 to 18 months postopera- 
tively, averaged only 11% lower than PVP pre- 
viously recorded at surgery, suggesting failure of 
the operation to lower portal hypertension. 

WHVP has proved of great value in assessing 
the need for portacaval surgery in patients with 
cirrhosis and gastrointestinal bleeding. 


The Cardiac Output in Patients with Cirrhosis of 
the Liver and Tense Ascites with Observations 
on the Effect of Paracentesis. Henry J. Kowalski, 
Walter H. Abelmann and William F. McNeely.* 
Thorndike Memorial Laboratory, Second and 
Fourth Medical Services (Harvard), Boston City 
Hospital, and the Department of Medicine, 
Harvard Medical School, Boston. 

The cardiac minute volume may be elevated in 
patients with Laennec’s cirrhosis. Earlier studies in 
this laboratory have failed to suggest a relationship 
between elevated blood flow and presence of ascitic 
fluid. This problem was further investigated in 
patients with Laennec’s cirrhosis using the dye- 
injection method of Hamilton and associates for 
determining cardiac minute volume. 

Comparisons were made of resting blood flow 
in 13 cirrhotics with tense ascites and 17 cirrhotics 
who had no clinical evidence of abnormal fluid re- 
tention. Mean values of cardiac minute volume (L./ 
min.) of cardiac index, cardiac minute volume per 
unit of height, and cardiac minute volume per 
100 ce. of oxygen consumption per minute, were 
slightly but not significantly higher in patients 
with tense ascites. 

A further attempt was made to evaluate acute 
circulatory changes secondary to alterations in 
ascitic fluid volume. Abdominal paracentesis was 
performed on 6 occasions in 5 subjects. Resting 
cardiac minute volume was determined before 
paracentesis, and was repeated on one or more oc- 


casions in each subject within 24 hours after tap. 
Four studies showed no appreciable change. In 2 sub- 
jects transient increases were noted immediately 
after paracentesis; subsequent studies (3 hours, and 
7 days, respectively, after paracentesis) in these 2 
individuals revealed values not appreciably different 
from control levels. 

It is concluded that the presence of tense ascites 
is not an indication of the level of resting blood 
flow, and that the alterations of fluid volume dis- 
tribution induced by paracentesis are not neces- 
sarily associated with measurable acute changes in 
cardiac output. 


Effect of Oral Bile Acids on Bile Flow in Normal 
Humans, Patients with Cholecystectomy, and 
with Common Duct T Tube. J. Alfred Rider, 
John H. Windesheim* and Joseph E. Giansira- 
cusa. Department of Medicine, University of 
California School of Medicine, San Francisco. 

The purpose of this study was to determine 
the effect of intraduodenal bile acids on bile flow. 
For comparative purposes bile flow was measured 
in normal subjects, individuals with previous 
cholecystectomy and postoperative patients with 
common duct T tube drainage. 

In the present experiments the effect of intra- 
duodenal instillation of 500 mg. of Ketochol (a 
combination of oxidized ketocholanic acids present 
in human bile) and 500 mg. Se 2230 (a synthetic 
bile acid) on the flow of bile was estimated by 
measuring the volume of duodenal contents ob- 
tained through a 3-lumen gastroduodenal tube which 
permitted separate aspiration of gastric and duo- 
denal contents and occlusion of the duodenum distal 
to the common duct. The hourly volumes obtained 
during the treatment period were not significantly 
different from those aspirated during the control 
periods. When these compounds were tested on a 
postoperative patient with a biliary T tube, bile 
flow was increased from 50 to almost 100%. 

Under the conditions of these experiments and 
by the technics employed, it was not possible to 
demonstrate an increase in biliary flow in individuals 
(normal and cholecystectomized subjects) in whom 
bile was not excluded from the duodenum. On the 
other hand, in individuals in whom bile was diverted 
from the duodenum through an external biliary 
fistula, it was possible to greatly increase the flow 
of bile by the use of oral bile acids. 

These results are in keeping with the work of 
others who have found that parenteral administra- 
tion of these agents increases the flow of bile in 
animals with external biliary fistulae. However, 
since our results showed no difference in the re- 
sponse between normal and cholecystectomized 
patients, the failure of Lans et al. to show increased 
bile flow in normal subjects cannot be attributed 
to the presence of a normally distensible gall blad- 
der, as they assumed. 
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NEOPLASTIC DISEASE 


Evaluation of 6-Merceptopurine Therapy in 
Leukemia: Preliminary Report. M. D. Richards,* 
B. E. Hall, F. M. Willett,* T. V. Feichtmeir* 
and P. M. Aggeler. San Francisco, California. 

6-mercaptopurine, an analog of adenine, which 
acts as an antimetabolite in nucleic acid synthesis 
was administered to 12 adult patients with leukemia 

(6 acute lymphocytic, 2 acute granulocytic, 3 

acute monocytic, 1 chronic granulocytic), and 1 

patient with acute lymphoblastic lymphosarcoma. 

The drug was given orally in daily doses of 
from 2.1 to 6.7 mg./kg. of body weight. Total 
dosage varied from 2250 to 13,550 mg. per course. 

Toxicity was manifested by anorexia, nausea, and 

vomiting in 4 patients and a febrile reaction in 1 

patient. Suppression of hemopoiesis occurred with 

large doses. However, the suppressive action on 
leukemic cells was greater than on normal marrow 
constituents. 


Of 11 patients with acute leukemia treated 
with this agent, 2 terminal patients died 9 and 12 
days respectively after institution of therapy; 2 
patients still being treated have not responded 
favorably; 6 showed varying but significant partial 
remissions; and 1 has been in complete clinical 
remission for 8 weeks. In 2 patients second remis- 
sions were induced by the drug. Clinical and hema- 
tologic remission of relatively short duration was 
obtained in the patient with chronic granulocytic 
leukemia. A 6-week remission occurred in the pa- 
tient with acute lymphoblastic lymphosarcoma. 

The incidence of initial remission (partial or 
complete) in this series of adults with acute leu- 
kemia was 63.6%. Remission was induced in 5 
patients who were refractory to other agents (corti- 
sone, ACTH, myeleran, and Tri-ethylene melamine). 


NEW SYNDROMES 


Mushroom Poisoning: Two Cases Caused by a 
Previously Unidentified Species—One with 
Severe Gastrointestinal, Liver, Renal, and 
Brain Damage. Charles M. Grossman and Barney 
Malbin. Portland, Oregon. 

A couple who ate wild mushrooms became 
severely ill after a 10-hour latent period. The wife 
vomited a considerable amount of undigested 
mushrooms and was much less ill, recovering from a 
severe gastroenteritis in 2 weeks. The husband was 
desperately ill with a hemorrhagic gastroenteritis, 


acute adynamic ileus, renal failure, severe, pro- 
longed hepatic damage, hemorrhagic meningo- 
encephalitis, and acute pulmonary edema. Re- 
covery was followed by prolonged convalescence 
with a positive cephalin flocculation persisting 3 
months after onset. 

The mushroom was identified as belonging to 
the genus Galerina and named Galerina venenata 
Smith (Mycologia, in press). No case of poisoning 
by this species had been previously known or 
reported. 


RESPIRATORY SYSTEM 


Pathophysiology in Pulmonary Hypertension of 
Unknown Etiology. S. Gilbert Blount and Malcolm 
C. McCord. University of Colorado School of 
Medicine, Denver. 

Nine patients with elevated pulmonary artery 
pressure of obscure origin have been evaluated by 
cardiac catheterization with pathologic correlation 
in 3 instances. 

The group consisted of 8 females and 1 male 
with an age range of from 10 to 55 years. The history, 
physical examination, electrocardiogram and flu- 
oroscopy were indicative of pulmonary hypertension 
and right ventricular hypertrophy. There was a 
significant elevation of the pulmonary artery pres- 
sure in all patients with mean resting pressures 
ranging from 41 mm. Hg to 99 mm. Hg. A further 


increment occurred following mild exercise, rising 
in 1 patient from a mean resting level of 87 mm. Hg 
to a mean exercise level of 131 mm. Hg. Pulmonary 
“capillary” pressures were obtained in 6 patients 
and fell within normal limits, both at rest and 
following exercise in 3 patients. In 2 patients in 
congestive failure the “capillary” pressures were 
moderately elevated. Thus the pulmonary “ar- 
teriolar”’ resistance was markedly elevated, in- 
dicating obstruction proximal to the pulmonary 
“capillary” bed. 

Analysis of multiple blood samples revealed 
no evidence of a left to right shunt in these patients. 
Peripheral arterial oxygen unsaturation was present 
in 5 of the 9 patients. 

The cardiac output was uniformly decreased 
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and showed no significant change following exercise. 
The mean resting cardiac index was 2.16 L. and 
following exercise the mean was but 2.24 L. 

Postmortem examination in 3 patients revealed 
dilatation and hypertrophy of the right ventricle 
and right atrium. There was no evidence of con- 
genital cardiovascular defects. The large pulmonary 
arteries were dilated and demonstrated atheromatous 
plaques. Microscopic examination of the lungs 
showed medial hypertrophy and intimal prolifera- 
tion of the smaller pulmonary arteries. 


Pulmonary Compliance: A Simplified Technic 
for its Measurement, with Preliminary Observa- 
tions in Healthy Young Adults and Patients with 
Cardiopulmonary Disease. N. Robert Frank, 
Jere Mead,* Arthur A. Siebens* and Clifford 
E. Storey.* U. S. Naval Hospital, St. Albans, 
N. Y., and Dept. of Physiology, Harvard Medical 
School, Boston. 

Interest in the mechanics of respiration has 
increased steadily in recent years. Most of the 
required instruments, however, have been of such 
complexity as to limit severely the amount of data 
collected. As a result, there remains a large gap in 
our knowledge of the range of normal behavior 
which must be filled before the changes incident to 
disease can properly be evaluated. The purpose of 
our work is to provide a simple device for measuring 
the elastic characteristic of the lung, suitable for 
use during spontaneous or interrupted breathing. 

Elastic behavior may be expressed in terms of 
compliance, which, for the lung, relates volumetric 
changes to the static pressure differences occurring 
between the mouth and pleural surface: Compliance 
= V/AP in L./em. H.O. With this method pres- 
sures are measured indirectly through a balloon 
placed low in the esophagus, while volumetric 
recordings are made spirometrically and/or elec- 
tronically. The spirometer has been designed to 
interrupt air-flow at fixed, chosen volume steps in 
order to simplify the interpretation of the pressure 
tracings. 

Measurements of pulmonary compliance during 
interrupted breathing were made in 28 healthy 
young adults between 18 and 39 years of age. The 
mean value for the entire group was 0.18+ 0.041 
(0.12-0.31). L/em. H,O. Compliance was significantly 
related to the vital capacity, body surface area, 
and height. 


Lobar Alveolar Gas Concentrations: Effect of 
Changing the Pulmonary Circulation. C. J. 
Martin,* Helen Marshall* and F. Cline, Jr.* 
(introduced by Robert H. Williams). Department 
of Physiology, Firland Sanatorium and the 
Department of Medicine, University of Washing- 
ton, Seattle. 

Supine man has lower oxygen and higher car- 
bon dioxide concentrations in the upper than in the 
lower lobe with no significant difference between 
lobes in RQ. Erect man has higher oxygen and lower 
carbon dioxide values with a higher RQ in the upper 
lobe than in the lower lobe. The difference in lobar 
RQ when upright and supine must mean a change 
in ventilation/perfusion ratios as a result of change 
in body position. In subjects with a therapeutic 
pneumoperitoneum and a resulting increased tidal 
air/functional residual air ratio which provides more 
uniform ventilation, we have found the differences 
between lobes in each position were similar to those 
found in the normal subject. 

To determine the effect of altered pulmonary 
perfusion upon the lobar differences in RQ, 5 patients 
following pneumonectomy, in whom the total 
cardiac output passed through the lung, were 
studied. 

The subjects were all females between the ages 
of 23 and 41 years. They had had their pneumonec- 
tomy from 3 months to 24 months and all had a 
postpneumonectomy thoracoplasty to prevent 
overdistention. None had objective or subjective 
dyspnea. 

Under local anesthesia as for routine broncho- 
spirometry, small radiopaque plastic catheters were 
introduced into the upper and lower lobe bronchi. 
Gas samples were obtained and analyzed in a 
Scholander 0.5 cc. microanalyzer. Simultaneous 
end-expiratory samples were obtained from the 
upper and lower lobe bronchi with the subject erect 
and supine. 

In the supine subject there is no significant 
difference between the lobes for oxygen, carbon 
dioxide and RQ. In the erect subject the oxygen is 
higher in the upper lobes by a mean of 1.49 volumes 
% which is significant (p < .01). Carbon dioxide 
is lower in the upper lobe than in the lower lobe by 
a mean of 0.71 volumes % (p < .01). There is no 
significant difference between the lobes in RQ in 
these subjects in the erect position. 
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to Investigators 


THOSE WHO suBMIT abstracts to the Federation are 
reminded of the following: 

1. Publication of abstracts in CurnicaL ReE- 
SEARCH PROCEEDINGS is a service performed by the 
Federation, paid for by the members of the Federa- 
tion. 

2. The Federation reserves the right not to 
publish abstracts which do not conform in general 
to the scientific and editorial standards set up by 
the Publication Committee (CiinicaL RESEARCH 
ProceEDINGs, vol. 1, No. 2, page 118.) 

3. The Federation will not publish abstracts 


submitted by nonmembers who are not sponsored 
by a member or senior member. 

4. When an abstract is submitted to the 
Federation, it is understood that the author gives 
permission for its publication in Cuinicat Re- 
SEARCH PROCEEDINGS, unless his accompanying 
letter specifically states otherwise. 

5. Abstracts are sent to the printer very soon 
after they are received. Thereafter, they may not 
be withdrawn or altered, except under very unusual 
circumstances, and at the expense of the author. 
Minor errors may, of course, be corrected in proof. 
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